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(67) An apparatus, which comprises a zonal Isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: one or more solid tubular members, each solid tubular member 
Including one or more external seals; one or more perforated tubular members coupled to the solid 
tubular members; and a shoe coupled to the zonal Isolation assembly; wherein at least one of the solid 
tubular members and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore; and wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the subterranean formation. 

Also disclosed are methods and systems of Isolating zones extracting materials from a producing zone. 
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ROUOION OF SUBTERRANEAN ZONES 

« 

Cioss Reference To Related Applications 

TNs application is a continuatibn-iiv-pat of U.8. patent applicaMon serial number 
08/969.922. attorney docket mrrbsr 25791.69. filed on ,10/3/2001, that was a 
continuation-in-part of U.S. patent application serial numlaer 09/440.338, attorney 
docket numlnr 25791.9.02, filed on 11/15/1999. tttat issued as U.S. Patent No. 
6,328.113. ttiat claimed the benefit of the filing date of U.S. provisional patent 
applicatkxi serial number 60/108.558, attorney docket number 25791.9. filed on' 
11/16/1998. the disckisures of which are Incorporated herein by reference. 

■ 

The present applkatton is related to the foltowlng: (1) U.S. patent applieatk>n serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
appHcatkm serial no. 09/510,913, attorney docket no. 25791 .7j02, filed on 2/23/2000, 
(3) U.S. patent applkatkm serial no. 09/502,350, attorney docket no. 25791.8.02. filed 
on 2/100000. (4) U.S. patent appikaton serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent appllcaUon serial no. 09/523.460, 
attorney dobket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent applteation serial 
no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 
applkartkm serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent appUcatkm serial no. 09/588.946. attorney docket no. 25791 .17.02. filed 
on 6/7/2000. (9) U.S. patent appllcatton serial no. 09/559.122. attorney docket no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent appUcatton serial no. 
PCT/USOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
pravistonal patent appUcatkm serial no. 60/162.671. attorney docket na 25791.27. filed 
on 11/1/1999. (12) U.8. provistonal patent appDcatkm serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisk>nal patent application serial 
no. 60/159.082, attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
proviskxial patent application serial nb. 60/159.039. attorney dock^ no 25791.36. filed 
on 10/12/1999, (15) U.S. proviskmal patent appllcatton serial no. 60/159.033. attorney 
docket no. 25791,37, fiied on 10/12/1999, (16) U.S. provistonal patent appUcatton serial 
no. 60/212,359. attorney docket no. 25791,38. filed on 6/19/20OO. (17) U.S. provisional 
patent appllcatton serial no. 60/165.228. erttomey docket no.* 25791.39. fltod on 
11/12/1999. (18) U.S. provistonal patent appUcatton serial no. 60/221.443. attorney 
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docket no. 25791.45, filed on 7/28^000, (19) U.S. provisional patent application serial 
no. 5(^221.645. attorney <iod(et no. 25791.48, filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233,638. attorney docket no. 25791.47. . ffled. on 
9/18/2000. (21) U.S. provi^onai patent application serial no. 60/237.334. attorney 

5 docket no. 25791 .48. filed on 10/2/2000. (22) U.S. provistonai patent applkatton serial 
no. 60/270.007. attonwy docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonai 
patent applicatton serial no. 60/262.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provtetonai patent appHcatkm serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisionat patent applicalion serial 

10 no. 60/303.740, attorney docket no. 25791.61. filed on 7/8/2001; (26) U.S. provisional 
patent application serial no. 60/313.453. attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provistonai patent applicatton seriai.no. 60/317.985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent applicatton serial 
no. 60^18,386, attorney docket no. 25791.67.02. fited on 9/10/2001; and (29) U.S. 

15 utility patent appficafion serial no. 00^69,922. attontey docket no. 25791.69, fited on 
1 0/3/2001 , the disclosures of which are incorporated herein by reference. 

Background of the Invention 

TMs invention relates generally to oil and gas expiorafon, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil explorationt a wellbore typically traverses a number of zones within a 
subterranean fonnatton. Some of these subterranean zones vdll produce oil and gas, 
white others will not. Further, it is often necessary to isdate subtenanean zones from 
25 one another in order to facilitate the exploration for and production of oil and gas. 
Existing metliods for isolating subtenanean production zones In order to facilitate the 
exiMoration for and production of oil and gas are complex end expen^^ 

The present invention is directed to overccming one or mora of the limitations of the 
30 existing processes for Isolating subterranean zones during o9 and gas exploration. 

b 

Summary of the invention 

■ 

According to one aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation assembly including: one or more solid tubular memt)ers, each 
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solid tubular member induding one or more external seals, one or more perforated 
tubuter members coupled to the soUd tubular members, one or more flow control valves 
operably coupled to the perforated tubular meiTd)ers for controlling the flow of fluidic 
materials through ttie perforated tubular members, one or more temperature senscKS 

5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating tenr^Mrature within the perforated tubular members, one or more pressure 
sensors operaUy coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10- tor rmrdtoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a contrdter operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and omtrolling the operaflon of 
the flow control valves. At toast one of the solid tubular members and the perforated 

15 tubuter members are fbnned by a radial expansion process perfbnned within the 
weilbore. 

According to andther aspect of the present invention, a method of isoteting a first 
subtenanean zone from a second subterranean zone in a welibore is provided that. 

20 includes positioning one of more solid tubulars within the welibore. the solid tubulars 
traversing ttie first subterranean zcme, positioning one or more perforated tubulars 
within the welibore, the perforated tubulars traversing the second subtenanean zone, 
radially e}q>andlng at least one of ttie primary solid tubulars and perforated tubulars 
wtttrin the weilbore, fluididy coupling the perforated tubulars and VhB solid tubulars, 

25 preventing VhB passage of fluids ftwn ttw first subterranean zone to the second 
subterranean zone wittiin ttie weilbore external to ttie solid tubulars and perforated 
tubulars, monitoring ttie operating temperatures, pressures, and flow rates wtthin one 
or more of ttie perforated tubulars, and controlling ttie flow of fluidic maiteriais ttirough 
ttie perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to anottier aspect of ttie present invention, a method of extracting materials 
from a producing subterranean zone in a welltkra, at least a portion df the welibore 
including a casing, is provided ttiat includes positioning one or more solid tubulars 



within the welttxra, positioning one or more perforated tutHiiars within the weilbore, the 
perforated tubulars traver^ the producing subterranean anne, radially expanding at 
least one of the solid tutHiiars and the perforated tubuteirs within the wellbore, fluidicly 
ooupHng the soHd tubulars with the casing, fluididy ooupiing the perforated tubulars 

5 wi0i the solid tubulars, fhidldy isolatinjs the producing subterranean zone from at least 
one ottier subterranean zone within the wellbora, fluidicly coupling at least one of the 
perforated tubulars with the producing subterrar^ari zone; monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the fbw of fliMIc materials through the perforated tubulars as a function 

10 of the monitored operaBng temperatures, pressures, and flow rates. 

According to another aspect of ttie present invention, a system for isolating a first 
subterranean zme from a second subterranean zone in a wellbore is provided that 
indudw means for positioning one or nnore solid tubulars within the weUbore, the solid 

15 tubulars tmversing the first subterranean 2X)ne, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubUlars traversing the second 
subterrariean zone, mear» for radially expanding at least one of the soM tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the f>erf6rated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone within the wellbore external to the 
soBd tubulars and perforated tubulars, means for monitoring the operating 
terriperatures. prsssurss, and flow rates within one or more of the perforated tubulars, 
and means for controliing the flow of fli^ic materials through the perforated tubulars as 
a function of the moriitorad operating temperatures„pressures, and flow rates. . 

25 

According to another aspect df the present invention, a system for extracting materials 
from a producing subterranean zone in. a wellbore, at least a portion of the wellbore 
including a casing, Is provided that includes means for positioning one or more solid 
tubulars within the weBbcm, means for posltioriing one or mom perforated tubulars 
30 wHhin the weilbora, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy ooupiing the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
nmans for fluidicly isolating the produdhg subterranean zone, from at least one other 



subterranean zone within the w^bore, means for fluidicly ooupRng at least one of the 
perforated tutHJIars with the producing subtenanean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlKng the flow of fluidic materials through ttie perforated 

* 

5 tubulars as a function of the rnonitored operating temperatures, pre^ssures, and flow 
rates. 

■ 

According to another aspect of the present invention, an apparatus Is provMed that 
includes a zonal isolation assembly including: one or more solid tabular members, each 

10 solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tutHJtar members for sealing at least somo of the radial passages of the 
perfbratad tubular members, and a shoe coupled to the zonal isolation assembly. At 

15 least one of the solid tubular nwmbers and.the perforated tubular members are fomrad 
by a radial expansion process perfbnned within the wellbore, and the solid tubular 
liners are fomned by a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each inducing one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars arid perforated tubulars witNn the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of flMids from the first 
subterranean zone to the second subterranean zone within the weiibors extemal to tl^ 
primary solid tubuters and perforated tubulars. positioning one or more solid tubular 
liners within the interior of one or more of the^ perforated tubulars, and radially 
30 expanding and plastically defomning the solid tubuter iiners within the interior of one or 
more of the perforated tubulars to fluldidy seal at least some of the radial passages of 
the perforated tubuters. 
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Aooording to another aspect of the present inventton, a method of extneicUng materials . 
from a producing subterranean zone in a weObore, at least a portion of the wellt>ore 
including a casing, is provided that includes positioning one or noore solid tubulars 
witNn the weliboret positioning one or noore perforated tubulars each including one or 

5 more radial passages within the wBin)ore. the perforated tubulars traversing the 
producing subtsrraneiem zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidkdy coupling the solid tubulars with the 
casing, fluididy coupling .the perforated tubulars with the solid tubulars, fluldidy 
Isolating the producing subterranean zone from at least one other subterranean zone 

10 wHhIn the wellbore, fluidicly coupling at least one of the perforated tubutans with the 
producing subterranean zone, positioning <Mie or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
defonming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean mna in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubutars traversing the first subterranean 20m, means for positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
exparxling at least one of the solid tubulars and perforated tubulars within the wellbore, 
means fbr fluidicly bou|Ang the perforated tubidars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the sacond 

25 subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubidars, means for positioning one or more solid tubular lirters within the 
Interior of one or more of the perforated tubulars, and means for radially expanding and 
piratically defonning the solid tubular liners within the intarior of one or more of the 
perforated tubulars to fluididy . seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
indudlng a casing, is pnyvided that Indudes means for positioning one or more solid 

6 



hJiMilars within the wellbore, nneans for postttoning one or more perforated tubuiars 
each jnduding one or nnore radial passagee within the wellbore, the perforated tut>ulars 
traversing the produdr^ subterranean zone, means for radially expanding at least one 
of the soUd tutMilars and the perforated tubuiars within the w^bore. means for fluidicly 
5 coupling the soHd tubuiars wHh the casing, means for fluididy coupling the perforated 
tubuiaiB wHh the solid tutnjtars. means for fluididy isolating the producing subtenanean 
zone from at least one other sut)tenBnean zone withbi the weUlipre, means for flutdidy 
' coupling at least one of the perforated tidsulars with the producing subtenanean zone, 
means for positioning one or more solid tiibular lirrars within the Interior of one or more 
.10 d the perforated tubuiars, and means for radially expanding and plastically defomraing 
the solid tubuter liners within the interior of one or more of the prorated tubuiars to 
fluidicly seal at least sonie of the radial passages of the perforated tubu 

Aooording to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at teast some of the perforated tubuter members for 
sealing at least some of the radial passages of the perforated tubuter members, and a 
20 shoe coupled to the zonal isotetion assembly. 

According to another aspect of the present InvenGon, a method of Isoteting a first 
subterranean zone from a second subtenranean zorte in a wellbore is provided that 
indudes positioning one or more solid tubuters within the wellbore, the solid tubuiars 

25 traversing the first subterranean zone, positioning one or more perforated tubuiars 
each including one or more radtel passages within the wellbore, the perforated tubuiars 
traversing the second subtenranean zone, radteUy Mpanding at teast one of the solid 
tubuters and perforated tubuters wittiin the wellbore, fluidicly coupling the perforated 
tubuters and the primary solid tobuters, preventirig the passage of fluids from the first 

30 subterranean zone to the second subtenranean zone within the wellbore external to the 
primary solid tubuiars and perforated tubuters, sealing off an annular region within at 
teast one of the perforated tubuiars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubuiars to seal off at teast some of 
the radtel passages of the perforated tubuiars. 



According to another aspect of ttie present invention, a method of extracting materials 
* from a producing subterranean zone in a welll)ore, at least a portion of the wellbore 
including a casing. Is provided that includes positioning one or more solid tubulars 

5 within the wettxm. positioning pne or more perforated tutHilars each including one or 
more radial passages withh the welitxMe, the perforated tubulars baversing the 
producing subterranean zone, redialty expanding at least one of the solid tubulars and 
the perforated tubulars within the weiibore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isoiaflng the producing subtenanean zone.fifom at least one other subtenanean zone 
within the weiibore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluldic sealing material into the sealed 
annidar regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. *. 

According to ariother aspect of flie present invention, a system for isolating a first. 

■ 

subterranean zone from a second subterranean zone in a weiibore is provided that 
indudes means for positioning one or more solid tubulars within the weiibore, the sdid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars eadi ihduding one or more radial passages within the weiibore, the 
perforated tubutars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weiibore, 
means for fluMidy coupling the perforated tubulars and the solid tubutems, means for 

25 prsventing ttie passage of. fluids from the first subterranean zcme to the seiDond 
subterranean zone wittiln the weiibore external to the primary sdid tubulars and 
perforated lut)ulars, nneans for sealing df an annular region within at least one of the 
perforated tutniiars, and means for injecting a hardenable fluidic sealing material into 
fhB sealed arvuilar regions of the perforated tutHJiars to seal off at least some of the 

30 radial passages of the perforated tutMJlars. 

According to anoltier aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a weiibore, at least a portion of the weiibore 
induding a casing, is provided that indudes means for positioning one or more sdid 

8 
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tubulare wHhin the wallbore. means for positioning one or more perforated tubulars 
each fnduding one or more radial passages within the weillMm, the perforated tutxjlars 
traversing the producing subterranean zone, means for radiaUy expanding at least one 
of the ralid tubulars and the perforated tubuiars withjn the wriibore, means for fluMldy 

5 coupOng the solid tubulars wtth the ca^. meahs.for fhiidiciy couplfarig the perforated 
tubuiars with the solid tubulars, mearat for fluididy isolating the produdiig subterranean 
zone from at least one other subterranean zone Within the wellbora. nieans for fluidicly 
ooupling at ieast one of the perforated tajbulars with the producing subtefianean zone, 
means for sealing off an annuler region within at least one of the perforated tubulars, 

10 and means for injecting a hardenable fluidlc seaBng material into the seated annular 
regions <tf the perforated tubulars to seat off at least sorne of the radta^ 

perforated tubulars. 

■ « 

Aooordihg fo another aspect of the present ktvention, an apparatus is provided that 
IS includes a zonal Isolation assembly positioned wittiin a welibore that traverses a 
subterranean formation including: one or mors sdM tutHiiar memt>ers, eacti soHd 
tiA)ular member including one or more external seals, one or more perforated tubular 
members coupled to the solid tubOlar membsrs, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular membem are formed by a radial expansim process perfonmed within the 
welibore, and at least one of the perforated tubular members are radially expanded into 
htlmatB contact with the subterranean fbmnation. 

According to arK>ther aspect (rf the present invention, a method of isolating a first 
25 subterranean zone from a second subterranean zone in a welibore is provided that 
includes positioning one or more solid tubulars witMn ttie welibore, ttie sdid tubulars 
traversing ttie first subtenanean zone, posltionmg one or more perforated tubulars 
withih the welibore each including one or more racfial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at ieast prte of the primary 
30 solid tubulare and perforated tubulars within the welibore, radially expanding at least 
one of ttie perforated tubulare Into intimate contact with the second subterranean zone, 
fluidicly coupling the perforated tubulare and the solid tubulare, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

WitMn the welibore external to ttie solid tubulare and perforated tubulare. 

■ « 
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Acoonfing to another aspect of the presMi invantion/a method of extracting materials 
from a producing subtenanean zone in a welibors. at least a portion of the wellbore 
indudtng a casing, is profvided that includes positipning one or nrore solid tuknilars 

5 within the wellbore. positioning me or more perforated lubulars within the welK)ore 
each including one or more radial passages, the perforated tulniiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within ttie wetlbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subtenanean zone, fluidldy 

10- ooupHng the solid tubulars with the casing, fluidicly coupling thd perforated tubulars 
with the solid tubulars, fluidldy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellboie, and fiuididy coupling at least one of 
the perforated tubulars with the producing subtenanean z(^. 

15 Aooonfmg 16 another aspect of the present invention, a system for isolating a first 
sutitenanean zone from a second sut)tmanean zone in a welitxm is provided that 
includes means for positioning one or mors solid tubulars within the wellbore, the solid 
tubulars traversing ttie first subterranean zone, means for posltldning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars jMrithin the wellbore, 
means for radiaiiy expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone, means for fluidldy coupling the perforated 
tubulars ond the solid tubulars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subtenanean zone wittiin the welibore external to 
the soBd tubulars and perforated tubulars. 

« 

» 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a portion erf the welibore 
30 Inctudhg a casing, is provided that Includes means for positioning one or more solid 
tububrs within the wellbore, means for positioning one or more perforated tubulars 
wttltin tt)e wellbore each Including one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone, nraans for radially expanding at least one 
of the solid tububrs and the perforated tubulars vtnthin the wellbore, means for radially 

10 



expanding at least one of the perforated tutxilars into intimate contact with the 
producing subterranean zone, nieans for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tutuilars with the solid tutuilars, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore/and means for fluididy coupling at least one of 
the peribraied tubulars with the produdng subteifi^^ 

According to another aspect of the present invenfion» an apparatus is provided that 
indices a zonal isolation assembly positioned wtthin a wellbore that traverses a 
10 subterranean fbrmation and indudes a perforated wellbore casing, including: one or 
move sdid bibular members, each solid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular memb^. 

■ 

and a shoe coupted to the zona\ fsdation assembly. At least one of the solid tubular 

« 

members and the perfoiated tubular members are fbmned by a radial expaneion 
15 process performed within the wellbore. and at ieiast one of the perforated tubular 
members are radially . expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subtenranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
includes positioning one or mom eolid tubulars within the wellbore. the solid tubulars 
traversing the first eubterranean zone, positioning one or more perforated tubulars 
within the welibors each including one or more radial passages, the perforated tubulars 
25 traversii^ the second subterranean zone, radially expanding at least one of the primary 
soUd tubulars and perforated tubulars within the welbore. radially expanding at least 
one of the perforated tubulars Into intimate contad with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 weHbore external to the sold tubidars and perforaled tubulars. 

According to another a^wct of the present invenfion, a mettuxl of extracting materials 
from a producing subterranean zone in e wellbore, at least a portton of the weilbore 
induding a casing and a perforated casing that traverses the produdng subterranean 

11 



zone, is proviGled that includes positioning one or more solid tubulars wHhIn the 
wellbore, positioning one or more perforated hibulars wittiin the wditxm each including 
one or more radial psesages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
. tubuteffs into intimate contact with the perforated casing, fluididy coi^H^ the solid 
tubulars the casing, fluMidy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the produdng subterraneian zone from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least orw of the 

1 0 perforated tubulars with the pioducfrig subterranean zone. 

According to another aspect of the present invention, a system for Isoteting a first 

# 

* 

subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

1 5 indudes means for positioning one or more sdid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or worn 
perforated tubulars within the wellbore each indUding one or nrxm radial passages, the 
perforated tubutere traversing the second subterranean zone, nneans for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbon», 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contad with the perforated casing, ineans for fluididy coupling the perforated tubulars 
and the sdid tubulars, and means for prevenfing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the present inventim, a system for extracting matertels 
firom a producing subterranean zone in a wellbore, at least a portion of the wellbore 
indudihg a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or nwB sdid tubulare within the 
30 wellbore, nneans for positiming one or more perforated tubulars within the wellt>ore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially expanding at least one of the sdid 
tut^uters and the perforated tubulars within the weiibore, means for radially expanding 
at least one of the perforated tubulars into Intimate contad with the perforated casing, 

12 



means for fluldidy ooupling the solid tubulars with the casing, means for fluidiciy 
coupling the perforated tutHJiars with the solid tuk)uiar$, means for fluididy isolating the 
productr^ sidMenanean zxNie from at least one other sutyterranean zone within the 

wetUxm. and means for fluididy coupling at least one of the perforated tubulars with 

» 

5 the produdng subterranean zone. 

Aooording to 9K)ther aspect of the present invention, an apparatus is provided that 

« 

indudes a zonal isolation assembly Induding: one or more solid tubular members, each 
solid tubuter member induding one or mora external seals, one or more perforated 

10 tubular members each induding radi^ passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of Vhe solid tubular 
members and ttie perforated tubuteir members are fonned by a radial expansion 

15 process perfomied within ttie wellbore, and the perforated tubular liners are fonned by 
a radial expansion process performed wittiin the wellbore. 

■ 

According to another aspect of ttie present invention* a method of isdattng a first 
sut)terranean zone from a second subtenanean zone in a wellbore Is provided ttiat 

20 includes positioning one or more solid tubulars within ttie wellbore, the solid tulHilars 
traversing ttie first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages wtthin ttie wellbore, ttie perforated tubulars 
traversing ttie second subtenranean zone, radially expanding at least one of ttie solid 
tubulars and perforated tubulars wittiin ttie wellbore. fluididy coupling ttie perforated 

25 tubulars and ttie primary solid tubulars, preventing ttie passage of fluids from ttie first 
subterranean zone to'ttie second subterranean zone wittiin ttie wellbore external to ttie 
primary soBd tubulara and perforatsid tubulare, positioning one or niore perforated 
tubufor liners wittiin ttie interior of one or more of the perforated tubulars. and radially 
expanding and plastically defomning ttie perforated tubular linera wittiin ttie interior of 

30 one or mors of the perforated tubulars. 

According to anottier asped of ttie present invention, a mettiod of extracting matertels 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided ttiat indudes positioning one or more solid tubulars 

13 



vriihin the weHbore, positioning one or more perforated Uiri!>ulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subtenaneaii zone, radialiy expanding at least one of the solid tut>ular8 and 
the perforated tubulars within the wetlbore, fluldlciy coupling thp solid tubulars vAVtt the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluldicly 
isdafing the producing subterranean zorie from at least one other subterranean zone 
within the wellKire, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, posittoning one or more perforated tubular liners within 
the interior dl one or more of the perforated tubulars, and radially expanding and 

10 • plastiGaliy deforming the perforated tubular Iners within the interior of one or more of 
ttw perforated tutMJlars. 

According to another aspect of the present invention, a system for isolating a first 
siAterranean zpne from a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, rneans for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of ttie solid tubulars and perfonated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars, nneans.for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean »ne within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or niora of the perfcxated tubulars. and means for radially expanding 

* 

25 and plastically deforming the perforated tubular liners within the interior of one or more 
of the perforated ttrf>uldrs. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or worn perforated tubulars 
each induding one or more radial passives within the wetibore, the perforated tubulars 
travsTBing the produdng sutitenraneah zone, means for radially exparuJing at least one 
of the solid tubuters and the perforated tubulars within the wellbore, means for fluididy 

14 . ' . 



ooupHng the solid tubulare with the casing, means for fluidlcly coupling the perforated 
tutNJiare with the soild tulHiiars, means for fiuididy isolating the producing subterranean 
zone from at least one other subterranean zone within the welttxro, means for fiuididy 
coupling at least one of the perforated tubulars with the producing subterranean zone* 
5 means for positioning one or more perfbrated tubular liners within the interior of one or 
more of the pert^ted tubulars* and means for radially expanding and plastically 
defonning the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 Aoodrding to ahother aspect of the present invention, an apparatus is provideci that 
includes a zonal isolation assembly Induding: one or more solid tubular members, each 
solid tubular member including one or more external seals, two or more perforated 
tubular members each including radial passages coupled to the soHd tirtHilar members, 
and one or nrwre one-way valves fbr oontrDilat)ly fiuidicly coupling the perforated 

15 tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of . 
the solid tubular members and the perfbrated tubular members are fbnned by a radial 
expanslOT process performed within the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
20 sublenanean zone from a second subteinanean zone having a plurality of producing 
zones in a wellbore i^ provided that includes positioning one or mofe solid tubulars 
wltNn the welibofe, the solid tubulars traversing the firet subterranean zone, positioning 
tMO or more perforated tubulars each including ohe or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zme. radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluldiciy coupling the perfbrated tubulars and the primary solid tubi^, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perfbrated tubuters. and 
preventing fluids from passing from one of the producing zones that has not been 
30 depi^ed to one of ttte producing iones that ties been depleted. 

According to another aspect of ttie present inA/ention» a method of extracting materials 
from a wellbore having a plurality of producing subtenanean zones, at least a portion of 
the wellbore including a casing, Is provided that includes pcsitlonir^ one or more solid 



tubidars within the wellbore, positioning two or more perforated tubulm each including 
one or more radial passages within the welltx>re, the perforated bibulars traversing the 
producing subterranean 2ories» radially expanding at least me of the solid tubulars and 
the perforated tubulars witNn the weHlwre, fhiidldy. coupling the solid tulMJlars with the 

5 casing, fluicfldy coupling the perforated tubulare with the soOd tubulars. fluidiciy 
isolating the producing subterranean ztme from at least one other subterranean zorie 
within the weflbore. fluididy cotq>llng at least one of the perforated tubulars with the 
producing subterranean zone» preventing fluids firom passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subtenrarwan zone having a pluraRty of producing 
zones in a wellbore is inodded that includes means for positioning one or more solid 
15 tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone. 

♦ 

means for positioning one or more perfbreted tijA)ulars each including one or more 
radial passages within the vralibore, the perforated tubulars traversing the secorid 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluUidy coupling the perforated 

20 tubulars and the solid tubulars. means for preventing th6 passage of fluids from the first 
subterrenean zone to the seoond subterranean zone within the wellbore external to the 
primary solid tububsirs and perforated tubulars. means for positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars. 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to one of the producing zones that has been depleted. 

m 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of producing subterranean zones in a wellbore, at least a portion of the 
wellbore including a casing. Is provided that includes mems for positioning one or 
30 more solid tubulara within the wellbore. means for positioning one or more perforated 
tubulare each indiiiding one or more radial passages within the wellbore, the perforated 
tubulars travereing the producing subterranean zones, means for radiaHy expanding at 
least one of the solid tubulare and the perforated tubulare within the wellbore. means 
for fluidiciy coupling the solid tubulare with the casing, means for Ruididy coupling the 

16 



perfbnrted tubulars Mrith the soDd tubulare. meahs for fluKfldy isotating the producing 
sut>tenanean zone from at least ore other suliterranean zone within tiie welilMxe, 
means for fluididy coupling at least one of the perforated tutnilars with the producing 
subterranean zone, means for positioning one or more perforated tutNilar liners within 
5 ttie interior cf one or more of the perforated tutiulars. and means for preventing fluids 
from passing from one of the producing zonm that has not been depleted to one of the 
producing zoniS8 that has been depleted. 

■ 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean fonmatton containing a source of geothennal 
energy is provided that includes a zonal isotetim assembly positioned within the 
subterranean formation Including: one or more solid tubular menit>ers, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members each induding radial passages coupled to the solid tubular members, and 
15 one or more perforated ti^lar iinm eadh including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular memt>en$, and 
a shoe coupled to the 2ond Isolation assembly. At least one of the soDd tubular 
members and the perforated tubular members are fbnned by a radial expansion 
process performed within the weiibore. 

20 

According to another aspect of the present invention, a niethod of isolating a first 
subtenranean zone from a second subterranean zone including a source of geothennal 
energy in a weUbore is provided that includes positioning one or more solid tubulars 
within the weUbore. the solid tubulars traversing the first subtenanean zone, positioning 

25 one or more perforated tubulars eadi Including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tububrs and perforated tubulars within the wslibore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first suUerreneari zone to the second subterranean »ne 

30 within the wellbore external to the primvy solid tubulars and perforated tubulars, 
positioning one or mors perforated tubular Hners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 



Aboording to another aspect of the present invention, ia method of extracOng 
geolhemnal mergy from a sukrterranean geothmnal »ne in a welll)ore, at least a 
portion of the wellt)ore including a casing, is provided that includes positioning dne or 
mora solid tubuiars within the welitx)re, positioning one or more perforated tut>ulars 

5 eatit\ including one or more radial passages within the weittKm. the perforated tubuiars 
traversing the subterranean geothermei zone, radially expanding at least one of the 
solid tubuiars and the perforated tubuiars within the weHbore, fiuidicly coupling the solid 
tubuiars with the casing, fluididy coupling the perforated tubuiars with the solid 
tubuiars, fluididy Isolating the subterranean geolhemial zone from at least one other 

10- siArterranean zone Within the wellbore, and fluididy coupling at least one of the 
perforated tubuiars with the subtenranean geothermal zone. 

* 

« 

According to another aspect of the present invention, a system for isolating a first 
subterraneari zone from a second geothennal subtenranean zone in a wellbore is 

IS provided that indudes means for positioning one or more solid tubuiars within the 
wellbore, the solid tubuiars traversing the first subterranean zone, means for 
positioning one or more perforated tubuiars each indiKling one or more radial 
pass^es wHMn the wellbore, the perforated tubidars traversing the second geothenmal 
subtenranean zone, means for radially expanding at least one of the solid tubuiars and 

20 perforated tobulars within the wellbore, means for fiuidicly coupling the perforated 
tubuiars and the solid tubuiars, and means for prsventing the passage of fluids from the 
first subtenranean zone to the second geothermal subterranean zone virithin the 
wellbore external to the primary solid tubuiars and perforated tubuiars. 

25 According to anottier aspect of ttie present invention, a system for extracting 
geothermal energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the wellbore induding a casing, is provided that indudes means for 
positioning one or more solid tubuiars within the wellbore, maans for positioning one or 
tnofB perforated tubuiars each Induding one or more radial passages within the 

30 wellbore, the perforated tubuiars traversing the subterranean geothennal zone, means 
for radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbbrs, mean$ for fiuidicly coupling the solM tubulm with the casing, 
means for fluididy coupling the perforated tubuiairs with the solid tubuiars, mc^ns for 
fiuidicly isolating the subterranean geothemial zone from at least one other 



subterranean zone within the weOboii^ and 

ttte perforated tubulare virith the subteiranean geothe 

9 , 

Acoonflng to another aspect of the present invention, an apparatus is provided that 
S indudes a zonal isolation aBseml9(y iiwluding: one or more solid tubular nneinl)er^ 
solid tubular member induding one or rnore external seals, one or more perforated 
tubular members each including one or more radial passages ooupied to the 9fM 
tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the solid tubular mmnbers and the perforated tubular members are fbnned a radial 
10 expansion process peribnned witMn the wellbore, and the radial passage of at least 
one of the perforated tubular rmmter$ are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a seccmd si4>terranean zone in a wellbore is provided that 
includes positioning one or more soHd tubulars within the wellbore. the solid tubulars 
traversing the first subtsnanean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversihg the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars. within the wdlbore, fluldidy coupling the 
perforated tubulars and the solid tubulars. preventing the passage of fluids from the 
first subterranean zone to the second subtenanean zone lArithln the wellbore external to 
the soHd tubulars and perforated tubulars. and cleaning materials from the radial 
passages of at least one of the perforated tububrs by further radial expansion of the 
25 perfbrsted tubulars within the weDbore. 

According to another a^)ect of the present invention, a method of extracting materials 
from a product subterranean zone in a wellbore. at least a portioh of the wellbore 
indudbig a casing, is provided that includes posittoning one or more soUd tubulars 
30 within the weDbdre. positioning one or nwre perforated tubuiare witMn the wellbore 
each , including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubuiare and 
the perforated tubuiare wlthiii the wellbore. fluldidy coupling the eolid tubuiare with the 
casing, fluldidy ooupHng the perforated tubutere with the solid tubuiare. fluldiciy 



isdating the producing subterranean zonelrom at least one other eubtenranean zone 
within the weUbore, flutdidy coupling at teast one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perfcvated tut>ulars, and deanrng materials from 
5 the radial passages of at ieasi one of the perforated tubulars by further radiial 
expansion of the perforated tubulars wRhfri the wellbore. 

* i , • 

According to another aspect of the present invention, a system for Isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

10 includes rnear^ for positioning one or mona solid tutnilars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tibulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

IS means for fluididy oouFrting the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning rnatertals from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenanean zone In a wellbore, at least a portion of the wellbore 
induding a casing. Is provided that indudes means for positioning one or more solid 

25 tubulars within the welibore, means for positioning one or more perforated tubulars 
within the wellbore each Including one or niore radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tutHilars within the wellbore, means for fluididy 
ooupUng ttie solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isolathg the produdng subterranean 
zone firom at least one other subterranean zone within Vtm welltiore, means for fluididy 
coupling at teast one of the perforated tubulars with the produdr^ subterranean zone, 
and means for deaning materials from the radial passages of at teast one of the 



perforated tubulars by further radial expar^ion of the perforated tutniiars withbi the 
weilbore. 

Brief Desalptton of the DraMflngs 

RG. 1 is a fragmentary cross-sediondl view iUustratirig the Isolation of subterranean 
5 zmes. ' 

Fig. 2a a cross sectional illustration of the plaoennent of an iilustraUye embodiment of 
a system for isolating subterranean zcmes within a borehole. 

'10 Fig. 2b is a cross sectional Illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross secUonai Illustration of the system of Fig. 2b wNle pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration erf an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 Is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. Sb is a cross sectional illustration of the expandable tubular member of Fig. 5a 
after radially expanding and piastically defonning the ends of the expandable tubular 
30 menrtber. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. Sb 
after forming threaded connections on the ends of the expandable tubular member. 

21 

« 



Pig. Sd is a cross sedionar Illustration of the expandat>ie tubular member <rf Fig. Sc 
afte* ooupling seaKng members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross*sectional illustration of an exenrn^lary embodiment of a tubular 
mpansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary emt>odlnTent of a tubular 

■ 

expansion cone. 

10- 

Fig. 8 is a fragmentary cross sectiorad illustration of an alternative emixxliment of the 
system for isolating sutrienanean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sedionai iliustratton of an embodimer)t of a method for 
15 lining one of the p«f orated tubular members of the system for teoiating subten^nean 
zones of Fig. 1 with a soDd tubular Oner. 

F^. 10 is a fragmentary cross sedionai illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subteranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

« 

9 

Fig. 11 is a fragmentary cross sectional Illustration of an embodiment of a method for 
tioupling one of the perforated tubular menrters of the system for isolating 
subtenanean zones of Fig. 1 with the surrounding subtenanean fonmation. 

25 

Rg, 12 is a fragmentary cross sedionai illustration of an embodiment of a mettiod for 

> * 

coupling one of ttie perforated tuiiuiar memb6ra of the system for isolating 
subterranean zones of Fig. 1 with a surrourKling perforated weilbore casing. 

30 Fig. 13 is a fragmentary cross sedionai MustreUon of an embodiment of a method for 
lining one of the perforated tubula* members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 \s a fragmentary cross selctional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a me-way valve for 
preventing flow from a producing zone Into a depleted zone. . 

5 Rg. 15 is a fragmentary cross secUcMiat illustration of an attemative embodiment of the 

» 

system for isolating subterranean zones erf Fig. 1 in which the system is used to extract 
geothemrai energy frqm a subterranean geothemial zone. 

■ 

Detailed Description of the illustrattve Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and methbd penmits a 
producing zone to be isolated from a nonprodudng zone using a conrit)ination of solid 
and slotted tubuiare. In the production niode, the teachings of the pNBsent disclosure 
may be used in combination with conventional, well known, production completion 

a. ■ ' 

15 equipment and methods using a series of packers* solid tubing, perforated tubing, and 
sikling sleeves, which will be inserted into the disdosed apparatus to pemiit the 
commingling and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1. a welibore 10S including a casing 110 are positioned In a 
20 subterranean formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zone$, including a water zone 120 and a targeted oil 
sand zone 125. During exptoratlon of the sutyterranean fonmatton 115, the welibore 
105 may bB extended in a well known marmer to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 
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In a preienned embodiment, In order to fluidkdy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
secttons of solid casing 135, one or nrK»re external seals 140, one or more sections of 
perforated casing 145, one or more Intermediaie sections of solid casing 150, and a 
soHd shoe 155. In several exemplary embodiments, the perforated casing 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one eiM of the sdid casing 135 to the other end of tte ThesoBd 
casbig 135 may comprise any number.of conventional commercially avdilal>le sections 
of solid tubular casing such for example, oilfield. tutHilars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
ma^ be coupled to the casing 1 10 using any number of conventional commercially 
10 availabie processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the soHd casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to me more of the perforated casings 145. 

■ 

The sc^id casing 135 may be coupled to the perforated casing 145 using any number.of 
conventional commerciatly available processes such as, for example, welding, or 
slotled and expandable connectors. In a preferred embodiment, the solid casing 1 35 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve memt)ers 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production nrtode of operation, an 
internal tubular string with various arrangemente of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subtenranean zones from each other while providing a 
fluid path to the surface* 

in a particularty preffenred emtxxliment. the casing 135 is placed into the weill)ore 105 
30 t)ye)9anding the casing 135 in the racHai direction info intimate oonta 

walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially avaiiabte rnethods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 arid the well|)ore 105. The seals 
140 may comprise any number of conventional corrnnerdaily avanat>le sealing 
materials suitak>le for sealing a casing in a wellbore su^ as, for example^ lead, rubber 

5 or epbxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Haliiburton Energy Services. The perforated casing 145 permits fluids 
and other materiais to pasd into and out of the interior of the perforated casing 145 
from and to the annidar region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casing 145. may comprise any number of convenOonal commerdally available secflons 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises, 
expandable slotted sandscreen tubular casing availabte from Petroline in Aberdeen, 

15 Scotland. 

■ 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may b& coupled to the solid casing 135 using any number of 
conventional commercially available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prefened embodiment, the perforated 
casing 145 Is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may b9 coupled to the intennedlate solid 
25 ' casing 150 using any number of conv^enttonai commercially available processes such 
ds, for example, welding or expandable solid or slotted cmnectors. In a preferred 
embodiment, the perfbrated casing 145 is coupled to the intermediate solid cashg 150 
by expandable solid connectors. 

30 The last perforated cadr^g 145 is pr^raUy coiqpled to the shoe 155. The last 
perforated casing 145 may be. coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 

25 . 
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In an alternative erribodiment, the shoe 155 is coupled dirscUy to the last one of the 
Intermediate solid casings ISO; 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 In a radial direction into intimate 
contect with the intjsrior walls of the wellbore ICS. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10 

The intennedtete solid casing 150 permits fluids cmd other matertels to pass between 
adjacent perforated casings 145. The fantennediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as. for example, oilfield tubuiars febric^ed from clvomium steel or fiberglass. In 

ft 

IS a preferred embodiment, the intemnediate solid casing ISO comprises olffield tubuiars 
availabte from foreign and domestic steel mills. 

The bfttermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate soHd . casing 150 m^ be coupled to the 
20 perforated casing 145 using any number of oonvenOonai commerdally available 
processes such as, for exampte, welding, or solid or slotted expandable connectors. In 
a prefened embodiment, the intermediate solid casing 150 is cpuplied to the perforated 
casing 145 by expandal>le solM omnectors. The intermediate solid casing 150 may 
comprise a plurality of such intenmediate solid casing 1 50. 

25 

In a preferred embodiment the each intennediate solid casing 1 SO includes one more 
valve members 170 for controlling the flow of fhiids and other matertels within the 
interior region of the intenmediate casing 150. In an altemative embodiment as wilt be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangemente of packers, perforerted tubing, sBding sleeves, and valves may be 
empteyed within the apparatus to provide various options for commingling and isoteting 
subterranean zones from each other while provkling a fiuM path to the surface. 

* 
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In a parUcularty prefenred embodiment, the Intennediate casing 150 is placed Into the 
wellbore 105 by expanding the intennediate casing 150 in this radisd direction into 
intimate contact with the interior wails of the weflbore 105. The intennediate casing 
150 may be expanded in the, radial direction using any number of . conventional 
convnerdally available methods. 

In an altemative embodiment, one or more of the intentiediate solid casings 150 amy. 
be omitted. In an altemative prefenred embodiment one or more of the perforated 
casings 145 are provided with one or more seals 140. 



The shoe 155 provides a support memt)er for the amraratus 130. In this rnanner, 
various producUm and exploration toc^ may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially availeble shoes suitable 
for use in a weflborb such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strengtti in compression and tension to permit the use of high 
capacity production and explorationlools. 

■ 

20 In a particularly prefened embodiment, ttie apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
Intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may oomprbe one or more solid casings 135, each with one or mem valve members 
160, n perforated casings 145, n-1 intennediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 1 30, oil and gas may be controllabiy produced from 
Vhe targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve memtiers 170 permits isolated sections of the 
• zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to be fydidy isolated from tiie zone 120. The seats 140 further permits isolated 
sections of the zone 125 to be fkiididy isolated from each other. In tiiis manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to t>e 
fluidicly Isolaled. 

In an alternative mibodiment as wlli be reoogni^ by persons having ordinary sidll in 
the art and atso having Vhe tieneftt of the present disclosure, during the production 
mode of (^ration, an iritemal tubttar string with various anangements of padcers/ 
perforated tul)ing, sliding sleeves, and valves may be employed within the apparatus to 
provkle various options for ccmuningiing and isolating subterranean zones from each 
<^r while providing a fluid path to the surface. 

In several aHemative embodiments, ttie solid casing 135, the perforated casings 145, 
the intemnediate sections of solid casing ISO, and/or the solid shoe 155 are radially 
expanded and plasUcaiiy defmmd within the wellbore 105 in a conventimal manner 
and/or using one or more of tt^e methods and apparatus disclosed In one or more of. 
the following: (1) U.S. patent application serial no. 09M54,139, attorney dod^et no. 
25791.03.02. filed on 12/3/1999. (2) U.S, patent application serial no. 00/510.913. 
attorney docket no. ^791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
applkatton serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 1 1/15/1999, 
(5) U.S. patent application serial no. 09/523.460, ationwy docket no. 25791 . 1 1 .02. fHed 
on 3/10/2000. (6) U.S. patent application serial no. 08/512,895, attorney docket no. 
25791.12.02. fHed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent applicatton serial 
no. 09/588.946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 
appUcatton serial no. 09/558,122. attorriey docket no. 2579123.02. filed on 4/26/2000, 
(10) PCT patent applteatton serial no. PCTAiSOQ/18635. attorney docket no. 
25791.25.02. filed on 7/9/2000. (11) U.S. pioviskinal patent appUcatkm serial no.. 
60/162.671. attoniey docket no. 25791.27, filed on 11/1/1999. (12) U.S. provistonal 
patent application serial no, 60/154.047. attorney docket no. 25791.29, filed on 
9/16/1999. (13) U.S. provteional patent application serial no. 60/159,082. attorney 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. prowislonal paterrt applicatton serial 
no. 60/159.039. attorney docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisk)nal patent application serial no. 60/159.033. attorney docket no. 25791.37. filed 
on 10/12/1999. (16) U.S. provisional patent appHcatton serial np. 60/212,359. attwney 
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docket no. 25791.38. filed on 6/19^000, (17) \J.S. provteional patent application serial 
no. 60^165.228. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provlstonal patent application serial no. 60/221 ;443, attorney dockM no. 25791.45, fflted 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645. attorney 

5 dodcet no. 25791.46, filed on 7(28/2000, (20) U.S. provisional patent application serial 
no. 60/233,638. attorney docket no. 25791 .47, filed on 9/18/2000, (21) U.S. provisional 
patent appHcatton serial no. 68/237,334, attorney dodcet no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patmt application serial no. 60/270,007, attonney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonai patent appiicatton aerial 

10 no. 60(262.434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisk>nal 
patent applicatbn serial no. 60/259,486, attorney docket no. 2S791.52, filed on 
1/3/2001; (25) U.S. provisional patent applteatkNi serial no. 60/303,740, attonney docket 
no. 25791.61, filed on 7/8/2001; (26) U.S. proviskmal patent applicatton serial no, 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent appUcatton serial no. 60/317.985, attorney docket no. 25791.67, filed on 
' 9/6/2001 ; (28) U.S. proviskKial patent application serial no. 60/31 8,388, attorney docket 
no. 25791.67.02, filed on Hl^omov, and (29) U.S. i^l^ patent application serial no. 
09/969,922. attorney docket no. 25791.69. filed on 10/3/2001. the disclosures of which 

« 

are incorporated herein by reference. In an exemplary embodiment, the radial 
20 clearances between the radialiy expanded ^d casings 135, perforated casings 145. 
Intennediate secttons of solid casing 150, and/or t}ie solid shoe 155 and the wellt>ore 
105 are eliminated thereby eliminating ttie annulus between the sdkJ casings, the 
perforated casings 145, the intennediate sections of solid casing 150, and/or the solkl 
shoe 155 and the welRxm 105. In this manner, the opttonal need for filling the annulus 
25 wtth a filier material such as, for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an Illustrative embodiment of a system 200 for isolating 
subienanean fonnations includes a tubular support nnember 202 that defines a 
passage 202a. A tubular expartston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expan$k>n cone 204 includes a tepered outer surface 204b for reasons to be 
described. 

• * 
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A pfB-expjanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surfeice 
204b of the tubular expansion cone 204. The first expandable tubular member 208 
further inchides an unexpended intermediate portion 206c, another pre-expanded end 
5 206d, and a sealing mender 206e coupied to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodimerft, the k)iskie and outside diameters of 
the pre-expanded eiids. 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intemnediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first expandflble tubidar member 206 by a convention?! threaded connection 

■ 

An end 210a of a slotted tutHJiar member 210 that defines a passage 210b is coupled 

to me other pre-expanded end 206d of the first exparulable tubular rhember 206 by a 

conventional threaded oonnectton.. Another end 210c of the slotted tubular member 

. ■ . • I. 
15 210 is coupled to an end 212a of a slotted 4ubidar member 212 that defines a passage 

212b by a oonventionat threaded connection. A pre-expanded end 214a of a second 

expandable tubular member 214 that defines a passage 214b is ooupted to the other 

end 212e of the tubular member 212. The second expandable tubular member 214 

further includes an unexpended intermediate pc^on 214c, another pre-expanded end 

20 214d, and a sealing immber 214e coupied to the exterior surface of the unexpended 

intermediate portion. In an exempiaiy embodiment, the inside and outside dianrieters of 

the pre-expanded ends, 214a and 214d, of the second expandable tubular menr^r 

214 are greater than the inside and outside diameters of the unexpended intermediate 

portion 214c. 

25 

An end 216a of a.sioited tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandat>le tubular member 214 by 
a converitional threaded connection. Another end 216c of the slotted tubular member 
216 is coupied to an end 218a of a slotted tubular member 21 8 that defines a passage 
30 21Bb by a conventional threaded connection. A pre-expanded end 220a of a ttiinJ 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 216c of the slotted tubular member 216. The third expandable tubular member 
220 further includes an unexpended intennediate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 

30 



unexpended inteimedlate portion. In an exaniplary embodiment, the inside and outside 
• diameters of the pre-expanded ends, 220a and 220d, of the third exparKlal)le tubular 
member 220 are greater than the inside and outside diameters of ttie unexpended 
intermediate portion 220o. 

5 

An end 222a of a tubular member 222 is thraadably coupled to the end 30d of the third 
expandat)le tubular menrter 220. 

In an exempldry embodiment, tt)e inside and outside diameters of the pre-expsffided 
10 ends, 206a, 206d, 214a, 21 4d, 220a and 220d, of the expandable tubular members, 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 218. are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members. 206, 214. arul 220, respectively, 
further include anchoring elenrmts for engaging thd wetibore casing 104. In several 
IS memplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members havirig threaded end connections suitable for 

m 

use in an oil or gjas welt, an underground pipeline, or as a structural support In several 
attematlve embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional sl(Med tubular members for recovering or introducing fluidic materials 
20 such as. for exanr^e, oil, gas and/or water firom or into a subterranean fonnatlbn. 

In an exemplary emtxxliment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehoiei 224 formed In a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sarKi zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tutxjiar support member 202 may be supported h a conventional 
' manner using, for example, a slip joint, or equivalent device in order to permit upward 
movenoent of the tubular support member and tubular expansion oone 204 relative to 
one or more of the expandable tubular members. 206, 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as itlijctrated in Fig. 2b, a fluidtc material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204. respecHvety. 
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In an exemplafy embodiment, as Ulustrated in Fig. 2c, the dontinued Injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 aiKi the tubular expansion cone 204» respecHvety, pressurizes the 

5 passage 18b of the shoe 18 below the tukxjiar expansion cone thereby radially 
expanding and plastically defonning tiSe expandable tubular member 206 off of the 
tapered external surface 204b of the tubular ^(pension cone 204. In perticutair, the . 
intermediate nm pie-expanded portion 206q of the expandable tubular member 206 is 
radially expanded and plastically defbrmed off of the tapered external surface 204b of 

10 tt)e tubular expansion cone 204. As a result, the seaiir^ member 206e engages the 
interior surface of the wellt>ore casing 104. Consequently, the radially mpanded 
intermediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the weltbore casirig 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular membei; 206 is also thereby 

15 OTchoredtothewellborecasirig 104. 

In an exentplary embodiment, as iliustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defbrmed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202; As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically defbnmed off of ttie tapered mtemal surface 
204b of the tubular expansion cone 204. In particular, the intemiediate non pre- 
expanded portion 214c of tlie second expandable tubular member 214 is radially 

25 ^ expanded and plastically defomied off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
iriterior surface of the weHtiore 224. Consequently, the radially expanded Intemniedlate 
portion 214c of the secor)d expandable tubular member 214 is thereby coupled to the 
wellbore 224. In ari exemplary embodiment, the radially expanded intermediate portion 

30 214c of the second expandable tubular member 214 Is also thereby anchored to the 
wellbore 1iD4. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular rriember 
220. Finally, the continued application of the upward force to the tubular member 202 



will then radially expand and plastically d^brm the third expandable tubular nrmniber 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed of the tapered 

5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of 0ie welibore 224. Consequently, the 
radially expanded intermediate portion 220c of ttie third expandabte tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodirnent, the radially 
expanded intenmediate portion 220c of the ttiird expandable tubular member 220 is 

10 also thereby anchored to the welibors 224. A» a result, the water zone 226a and 
fluidicly isolated from the targeted oil sand 2one 226b. 

After compteting the radial e)q)ansion and plastic defonmation of the third expandable 
tubular rrmtil>er 220, the tut>ular support memtier 202 and the tubular expansion cone 
15 204 are rsmoved fifom the wellbore 224. 

« 

Thus, during the operation of the system 10. the intermediate non pro-expanded 
portions, 206c. 214c and 220c, of the expandable tubular members, 206. 214, and 
220. rsspecUvely. are radially expanded and plasUcally deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displaced in the radial direction into engagement witii the 
wellbore 224 thereby coupling ttie shoe 208, thB expandabte tubular member 206. the 
slotted tubular members. 21 0 and 21 2, ttte expandabte tubular member 214, the slotted 
tubular memt)ers, 216 and 216. arxl ttte expandabte tubular member 220 to the 

25 * weiitxxe. Furthenmre. as a result, the cormectkxis between the expandable tubular 
members. 206, 214. and 220, ttie shoe 208, and ttie slotted tubuter members. 210. 
212. 216. and 218. do not have to be expandabte connections thereby providing 
significant cost savings. In addition, ttie inside cHameters of the e)q>an{iabto tubuter 
members, 206, 214, and 220, and ttie slotted tubuter members, 210, 212, 216, and 

30 218. after Uie radtel expansion process, are substantially equal. In ttite manner, 
addttional conventional tools and criher conventional equipment may k>e easily 
positioned within, and rTx>ved ttinxjgh, ttie expandat)te and slotted tubuter members. In 
several aRemativa ennbodimente, the conventional toote and equipment Include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular members, 206, 214, and 
220, and the slotted tubular members, 21 0, 21 2, 21 6, and 21 8. 

Furtherrnore, in the system 200, the slotted tubular members 210. 212, 216, and 218 

5 are interleaved among the expandabte tubular members, 206, 214, and 220. As a 
result, because only the ihfenmediato non pre-expanded portions, 206c, 214c, and 
220c of the expandabte tubuter members, 206, 214, and 220, respectively, are radially 
expanded and plastically defonrned, the slotted tubular rmmbere, 210, 212, 216, and 
218 can be oonventlonai slotted tubular members thereby significantly redudng the 

10 cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-^(panded portions, 206c 214c and 220c, of the expandable tubi^ members, 
206, 214, and 220, respectivety, are radially expanded and plastically defbmfied, the 
number and length of the interteaved slotted tubular members, 210^ 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

IS In an exemplary embodiment, the total tength of the intennedtete non pre-expanded 
portions, 206c, 214c, and 220c of the expandable fibular members, 206, 214, and 
* 220, is approximately 200 feet, and the tc^l length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet Consequently, in an exemplary 
emtKxliment, a system 200 having a totel tength of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a totel length of only 
approximately 200 feet 

Furthermore, the sealing membere 206e, 214e, and 2i20e, of the expandabte tubular 
members, 206, 21 4. and. 220, respectively, are used to opupte the expandabte tubular 
25 members and the slotted tubuter members, 21 0, 21 2, 21 6, and 21 8 to the weHbore 224, 
the radtel gap between the slotted tubuter members, the expandabte tubidar members, 
and the wellbore 224 may be large enough to effectively eliirtnate the possibility of 
damage to ttie expandabte tubular memt)ers and slotted tutxjter members during the 
placement of the system 200 within the wellbore. 

30 

. In an exemptery embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220d, 

• • • 

and 220d, of the expandabte tubuter menribere, 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, arKi 218. have outside diameters and wall 
thicknesses of 8.375 IrKhes and 0.350 inches, respectively; prior to the radial 
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expansion, the intennediate non pre-expanded portions, 206c 214c, and 220c, of the 
• expandable tubular members. 206. 214. and 220. respecU^ 
of 7.625 inches; the slotted tubtdar menribers. 210. 212, 216. and 218. Iiave inside 
diameters of 7.675 inches; irftsr the ladial expansion, the inside diameters of the 
5 intenmdiate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214. and 220. are equal to 7.675 inches; and the weHbore 224 has an inside diameter 
of 8.755 inches. 

in an exemplary embodiment, the pre-expanded ends, 206a. 206d. 214a, 214d, 220a, 
10 and 220d, of the expandable tubular fhemberB, 208, 214, and 220, raspecHvely, and 
the slotted tubular members, 210, 212, 216, and 21B, have outside diameters and wall 
thicknesses of 4.500 Inches and 0.250 Inches, respectively: prior to the radial 
expansion, the intermediate non pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular menibers, 206, 214, and 220, rsspecQvely^ have outside diameters 
IS of 4.000 inches; the slotted tubular mentbers, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c. 214c and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 Inches; and the wellbore 224 has an Inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment^ the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
formation 226b. 

. « * 

25 Refening now to Fig. 3. an exemplary embodtonent of an expandabte tubular member 
300 will now be described. The tubular mmt)er 300 diafihes an Interior region SOQa 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c, an intermediate portkm 300d, a second tapered portion -SOOe, 
and a second end 300f including a second threaded connection 300fa. The tubutar 

30 member 300 further pn^rably includes m intennedtate sealing rhember 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a sut>stantially annular 
cross section. The tubular member 300. may be fabricated from any numt>er of 

35 




oonventionai commerdally available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG), 13 chromiunfi steel tubing/casing, or L83. J55. or P110 API 
casing. 

« 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cn^ section. Furthennore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Dt, an 
intennediate inside diameter Dmt, and a second inside diameter Da. In an exemplary 
embodiment, the first and second inside diametjdrs, Di and P2, are substantially equal. 
10 In an exemplary embodiment, the first and second inside diameters, pi and D2. are 
greater than the intermediatB inside diameter Dint. 

The first end 306b of the tubular member 300 is coupled to the Intormedlats portion 
300d by the first tapered portion 300c. and the second end 300f of the tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater then thei outside diameter of the 
intermediate portion 300d of the tubular member The first and second ends, 3Q€b and 
.300r, of the tubular member 300 include wall thiclcnMses, K and t,, respectively. In an 

20 exemplary embodiment the outside diameter of the intennediate portion 300d of the 
tubular member 300 ranges from about 75% to 08% of the outeide diameters of the first 
and second ^nds, 300a and 30pf. The intemiediate portion 300d of the tubular 
member 300 includes a wall thickness tiNT. 

\ 

K ' 

X In an exemplary embodiment, the wail thldcnesses ti and U are substantlaUy equal in 
Older to provide substanlially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses. ti and U. are both greater than the waH tNdmess tiNT in order to optimaily 
match the burst strength of the first and second ends. 300a and 300f, of the tubular 

30 men>ber 300 with the Intennediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the fbst and second tapered portions. 300c and 300e, 
are inclined at an angle, a. relative to the longitudbial direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the firet and second tapered portions. 300c and 
300e. provhto a smooth transition lietMieen the first and second ends, 300a and 300f. 
and the biteimediate portion 300d. of the tubular member 300 in order to minimize 
stress concentraUon6. 

5 

The iniemwdiate seaDng member 300g Is coupled to the outer surface of the 
intermediate portfam 300d of the tubular member 300. In an exemplary embodiment, 
the intennediate sealing member SOOg seab the interface between the intwmediate 
portion 300d of the tubular member 300 and the interior surface of a welibore casing 

10 30S, a other preexisthg structure, after the radial expansion and plastic defbrrnation of 
the hitermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, ttie Intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intermediate sealing 
member SOOg is selected to' be less tiian the outside diameters of the first and second 

15 ends, 300a and 3bOf. of tt» tubular member 300 in order to optimally protect the 
hterrrodiate .sealmB membef 300g during placement of the tubular memt)er 300 within 
the w^Bxm casings 305. The intenmediate sealing member SOOg may be fabricated 
from any number of oonventlbnal oommerdally available materials such as, for 
example, thermoset or thenmoplastic polymers. In an exemplary embodiment, the 

20 IniemiBdiate sealing member 300g is fatxlcated from thermoset polymers in order to 
optimally seal the radially jsxpanded intermediate portion 300d of the tubular member 
300 with the welibore casing 305. In several alternative embodiments, the -sealing 
member 300g includes one or more rigid anchors for engaging the welibore cming 305 
to thereby anchor the radially expanded and plastically defomied intenmediate portion 

25 300d of the tubular rnember 3(X) to the welibore caslrig. 

r 

Referring to Figs. 4. and & to 5d, in an emmplary embodiment, the tubular member 
300 is fonned by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415;' (4) fbmting threaded connections in both expanded upset ends of the . tubular 
memb«^ in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intermediate portion of the tubular member in step 425. 



As illustrated in FIG. Sa, in step 405, t)oth ends, SOOa and SOOb. of a tubular m8ml)er 
500 are upset using conventional upsetting mettKXls. The upset ends, SOOa and S00b« 
of the tubular member 500 include the waU thidaiMses ti and t^. The intenmediate 
portion SOOc of the tubular member 500 includes the wall thickness tiNT and the interior 
5 diameter Dwn- In an memplary embodiment, the wall thicknesses ti and ta are 
substantially equal in order to provide burst strength that is isubstartfaily equal ak>ng 
the entire length cf the tubular member 500. In an exemplaiy eMxydiment ttie wall 
thteknesaes ti and U are both greater than the wall thickness im in order to prxivide 
burst strength ttiat is 8Ut>8tantialiy equal along the entire length of the tubular member 
10 500, and also to optimally fodBtate the fonnation of threaded connections in the first 
and second ends. SOOa and SOOb. 

As HlMtrated in Fig. 5b, in steps 410 and 415. botti ends, 500a and 500b, of the tubular 
niember 500 are ladially expanded using conventional radial expansion niethods, and 

-15 then both ends, SOOa and 500b. of the tidHilar member are stress reOeved. The ' 
radially expanded ends, SOOa and SOOb. of 4he tubular member 500 include the interior 
diametare Di and D2. In an exemplary embodiment, the Interiw diametere Di and D2 
are substantially equal in order to provide a burst sirmgth that is substanteliyeq^^ In 
an exemplary embodiment, the ratio of ttie interior diameters Di and Da to ttie Interior 

20 diameter Dmr ranges from about 100% to 120% in order to factHtate \t\B subsequent 
radial expansion of ttie tubular member 500. 

In a preferred embodiment, ttie relationship between the wail thkdcnesses t,, t2, and tiNT 
of the tubular member 500; the mide diameters Di, D2 and Dmr of ttie tubular member 
25 500; the Inside diameter D„m>om of the wellbore casing, or ottier structure, that the 
tubular member 500 will be Inserted bito; and the outside diameter Deone of the 
expansion cone that will be used to radially expand the tubule member 500 within the 
welttNm casing is given by the following expression: 

'1 . 

30 

where ti - izi and 

By satisfying the relationship given in equation (1). the expansion farces placed upon 
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the tubOlar member 500 during the subsequent radial e)(pan^ prooess are 
substantiaHy equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defbmiation of the tubular member 500 for fed>ricating 
andUbr repaying a weflbore casing, a pipeline, or d strij^^ 

' * 

As ttustiated, bi FiO. Sc in stap 420, conventional threaded connections. SOOd and 
SOOe, are formed in both expanded ends. 500a and 500b. of the tubular member 500. 
in an exemplary embodiment, ttie threaded connections, SOOd cmd SOOe, are provided 
using conventionai processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

1 

f k * ^ 

As iUustrated in Fig. Sd, in step 425. a seating member SOOT is then applied onto the 
outsiite dtonetw of the non-expanded internradiate portion 500c of the tubular member 
500. The sealing member SOOT may be applied to the outsicle diameter of the non- 
expanded Intermediate portion 500c pf the tubular member 500 using any number of 

» * 

Conventional commercially available methods. In a preferred embodiment, the sealing 
member SOOT is applied to the outside diameter of the intemiediate portion 500c of the 
tubular member 500 using oommerciaily avallabie chemical and temperature resistant 
adhesive bonding. 

< 

In an exemplary embodiment, the expandable tubular members. 206. 214. and 220, of 
the system 200 are substantially identicai to. and/or incorporate one or more of the 
teacMngs of, the tubular members 300 and 500. 

Referring to Fig. 6, an exemplary embodirrant of tubular e}q)ansion cone 600 for 
radially expanding the tubular members 206, 214. 220, 300 and 500 wlH now be 
descrttied. The expansion oohe 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

In an exsmpiary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surfece 620 includes an angle of atteck Oi and the second conical outer surface 625 
includes an angle of attack Qz. In an exemplary embodiment, the angle of attack Oi is 

< 
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greater than the angle of attack aa. In thie rranner, the first conical outer surface .620 
optimally ladially expands the Intotmediate portions, 206c, 214c, 220c, 300d, and 500c, 
of the tubular memt>er8, 206, 214, 220, 300, and 500, and ttie second conical outer 
surface 525 optimaily radially expands the pre-expanded first and second ends, 206d 
5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f, and 500a arid 500b, of the 
tubular members, 206, 214, 220, 300 and 500. In en emnnplary embodiment the first 
conical outer surface 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack oa 
rang^ from about 4 to 15 degrees in order to optimalty radially expand and plastically 
10 (tefbrm the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expanskm cone 600 may include 3 or mora adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expanston cone 600 to the 
rear end 610 of the* expanston cone 600. 

15 Refenring to Fig. 7, anotfier exempteiry embodiment of a tubular expanston cone 700 
defines a passage 700a and includes a front end 70S, a rear end 710, and a radial 
expansion sectkm 715. In an exemplary embodiment the radial expansion sedk^n 715 
includes an outer surface having a subefanflcrily parabolic outer profile thereby 
providing a parabokNd shape. In this manner, the outer surface of the radial expanston 

^ sectton 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expanston cone. The parabolic outer profile of the outer surface of the radial 
expansion sedton 715 may be fbnrod using a plurality of adjacent discrete conical 
secttons and/or using a continuous curved surface. In this manner, the regton of the 

25 outer surface of the radial expansion section 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the Intermediate portk>ns, 206c, 
214c 220c 300d. and 500c of the tubular mennbers, 206, 214, 220, 300, arid 500, 
while the rsgton of the outer surface of the radial expanston section 71 5 adjacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d. 214a and 214d, 220a and 220d. 300b 
and 300f, and 500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. in 
an exemplary embodiment the parabolic profito of the outer surface of the radial 
expanston sectton 715 is selected to provtoe an angto of attack that ranges from about 
8 to 20 degrses in the vicinity of the front erid 705 of the expanston cone 700 and an 

« 
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angle of attack in the vteintty of the rbar end 71 0 of the expansion csone 700 from about 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates one or 
'more of the teachings of the expansion cones 600 and/or 700. 

< 

In several altemative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member.500 are at least partially combined. 

Refming to Fig. 8, in an altemative embodiment, conventionai temperature, pressure, 
and flow sensors, 802, 804, and 806, re^[>ectively, are operabiy coupled to the 
perforated tubulars 145. of the apparatus 130. The temperature, pressure, and Horn 

15 sensors, 802, 804, and 806, respecGvely, in tum are operabiy coupled to a oontrolter 
810 that receives and processes the output signab generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the openaAonal efficiency of the apparatus 130. In several exemfMary 
embodimente, the contrcri algorithms utilized by the controller 810 for contrdling ttie 

20 operation of the flcnw control valves 160 as a fun^n of the operatirtg temperature, 
pressure, and flow rates within the perforated tubular rr>embers 145 are conventional. 

*. 

Refentog to Fig. 9, in an altemative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member into engagement with the perforated 
tubular member in a conventional manner and/or using one or more of the radial 
expansion methods disclosed In one w more of the foHowin^ (1) U.S. patent 
application serial no. 09/454,139. attorney dodcet no. 2579103.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913, attorney docket no. ^91.7.02. filed 

30 on 2/23/2000. (3) U.S. patent application serial no. 09/502.390, attomey docket no. 
25791.8.02. filed on 2/10/2000. (4) U.S. patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. fUed on 11/15/1999, (5) U.S. patent applicatkm serial 
no. 09/523^460. attomey docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent 
appltoatton serial no. 09/512.895. attomey docket no. 2579i.12.Q2. filed on 2/24/2000, - 
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(7) U.S. patent application serial no. 09/511,941, attorney docket no. 25791.16.02, filed 
* on 2/24/2000» (8) U.S. patent appiicatlcMi serial no. 09/568,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent applk»tion serial no. 09/559,122, 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent applcatk>n serial 

5 no. PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
proviskMral patent application serial no. 60/162,671 , attomcfy docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. proviskmal patent anpticatkMi serial no. 60/154,047, c|ttomey 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. proviskmal patent appHcatioh serial 
no. 60/159,082. attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 

1 0 provistonal patent appllcatkx) s^l no. 60/1 59.039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (IS) U.S. provistonal patent appRcatton serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. proviskmal patent appikatton serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. provistonai 
patent applicatkm serial no. 60/165,228, attorney docket no. 25791.39, filed on 

15 11/12/1999* (18) U.S. proviislonal patent applicatton serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisk)nal patent appllcatkm serial 
no. 60/221 ,645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. proviskmal 
patent appltoafion serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. proviskmal patent application serial no. 60^7,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent applicatbn serial 
no. 60/270.007, attorney docket no. 25791 .50, filed on 2/20/2001 ; (23) U.S. proviskmal 
patent application serial no. 60/262,434, attcmiey docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent applicatton serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. proviskmal patent applipatkm serial 

25 no. 60/303.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent appNcafion serial no. 60/313,453, attorney docket no. 25791.59. filed on 
' 8/20/2001; (27) as. provisional patent applicatton serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60,318,386. attorney docket no. 25791.67.02. filed on 8/10/2001; and (29) M-^- 

30 utility patent application serial no. 09^9.922, attorney dod(et no. 25791.69, filed on 
10/3/2001, the dlsdosures of wMch are incorporated her^ by reference, in this 
manner, the solkJ tutniteir member 905 fiukJidy seals the radial passages fomned In the 
perforated tubular member 145 thereby preventing the passage of fluklic materials 
and/or formatton materials through the perlbrated tubular menrt)er. 

« 
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Referring to Fig. 10, in an alternative emtxxliment, the radial openings in one of the 
perforated tutNiiar members 145 ara sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial operwigs in the one perforated tubular menrrioer by 
5 positioning a closed ended pipe 1010 having one or more radlaiopenlr^ 1010a \Mthin 

the one pertoratad tubular member 145. Conventional sealing members 1015 and 
1020 then seal tiie biteifaoe between tiw pipe 1010 and ttie opposite ends of ttw one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is ttien 
ir^ected into the radial openings in the one perfbrated tubular member 145. Tiw 

10 seaHng members 140 preveirt ttie passage of the hantenabie fluidic sealing material 
out of ttie annulus between the one periiorated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are ttwn removed from the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. in an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

* 

* • 

m 

In an aHemative embotfiment, as ittistiated In Fig. 11, one or more of ttie perforated 
tubular members 145 of ttw apparatus 130 are radially exparKled and plastically 

20 defomrad into contact witii the surrounding formation 125 tiiereby compressing ttw 
surrounding fonmation. In ti^is manner, ttie surrounding fomnation 125 is maintained In 
a state of oonipression ttiersby stabilizing the surrounding formation, reducing the flow 
of loose particles from the surrounding fomnation Into ttw radial openings of the 
perforated tubular nwmber 145, and enhancing ttte recovery of hydrocartxms from the 

25 surrounding formation. 

■ 

In an alternative embodiment a seismic source 1105 is positioned on a surface 
location to thereby impart sebmic energy Into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 

hydffocartKms from the fomation 125. 

« 

In an alternative embodiment, after tiie perforated hjbular member 145 has been 
radtely expanded and piasficaly fomrad into contact wHh ttie sunnounding fonnation 

• ■ 
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125, thereby coupling the pefforated tubulair memtier 145 to ttie $unounding fbrmatton, 
an bnpuisive load is applied to the perforated tubular mendter. The impulsive load, may 
be applied to the perforated tubular nnemtier 145 by applying the load to the end of the 
apparatus 130. The impulsive load is ttien transferred to the surrounding fonnation 125 
5 thereby compacting and/or slurrifying the surrounding formation. As a rmult, the 
recovery of hydrocarbons from the fbrnriation 1^ to 

* 

In an alternative embiodiment, as illustrated in Rg. 12, a weltbore casing 1205 tiaving 
one Of moKB perforations 1210 is positioned ^in ttie wetlbore 105 tifmt traverses the 

10 fomnatibn 125. When the apparatus 130 is posttbhed wtthin the welibore 105, one or 
more of the perforated tubi4ar members 145 of the apparatus 130 are radially 
expanded and plasticaliy defomned into contact with the welibore casing 1205 thereby 
compressing the surrounding fonmatfon 125. In this manner, the surrounding formation 
125 is nmintained in a state of compression thereby stabRlzing the surrounding 

15 fbnmation, reducing the flow of loosie partidra from the sunounding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart)oris from the surrounding fonrnatlon. 

In an alternative embodiment, a seismic source 1215 Is positioned on a surtece 
20 location to thereby fampart seismic energy into the fonnation 125. In thte manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged firom the radial openings thereby enhancbig the subsequent raoov;^ of 
hydrocarbons firom the fomnation 125. 

25 In an altemative embodiment, after the perforated tubular member 145 has t>een 
radieily expanded and piasUcaliy fomned Into contect with the welibore casing 1205, 
thereby coupling the perforated tubular member 145 to ttie sunounding formation, an 
impulsive load is applied to the perforated tubular member. The Impulsive load may be 
applied to the perforated tubular member 145 by appl^ng the load to the end of the 

30 apparatus 130. The Impulsive load is then transfsfred to the sunounding fonmation 125 
thereby compacting and/or slurrifying the sunounding fonnation. As a result, the 
recovery of hydrocarbons from ttie formation 125 is enhanced. 
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Referring to Rg. 13, in an alternative emt)odlment, one or more , perforated tulxtlar 
nMmt)ers 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the perforated tubular mmnber into engagement 
with the perfmrted tidnilar member in a conventionai manner and/or using one or more 

5 of the ladiai expansion methods disclosed in one or more of the following: (1) U.S* 
' patent application serial m 09^454,139, attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) as. patent application serial no. 09/51 0,91 3^ attorney docket no. 
25791.7.02, .filed on 2/23/2000, (3) U.S. patent applk»tton serial no. 09/502,350, 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. pateht applteation serial 

10 no. 09/440,338, attomsy docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
appTicatton serial no. 09(523,460, attorney docket no. 25791.11 .02, filed on 3/10/2000, 
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on 2/24/2000, (7) U.S. patent applteatibn serial no. 09/511,941, attomey docket no. 
25791.16.02. filed on 2/24/2000, (6) U.S. patent appUcatton serial no. 09/588,946, 
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no. 09/559J22, attomey docket no. 25791.23.02, filed on 4/28/2000, (10) PCT patent 
appiicatkxi serial no. PCT/US00/1d635, attomey docket no. 25701.25.02, filed on 
7/9/2000, (1 1 ) U.S. provistonal patent applteation serial no. 60/162,671 . attomey docket 
no. 2ST9^^, filed on 11/1/1999, (12) U.S. provisional patent application serial no. 

20 60/154.047. attorney docket ho. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
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patent application serial no. 60/159,082, attomey docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provistondl patent applicatton serial no. 60/159,039, attomey 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provistonal patent applicafion serial 
no. .60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 

25 ' provistonal patent appUcatkm serial no. 60/212,359, attomey docket no. 25791.38. filed 
on 6/19/2000, (17) U.S. provistonal patent appiicatton serial no. 60/165,228, attomey 
docket no. 25791 .39, filed on 1 1/12/1999, (1 8) U.S. provisional patent pppiicatkNi serial 
no. 60/221,443, attomey docket no. 25791 .45, filed on 7/28/20OO, (19) U.S. provisk>nal 
patent applicatton serial no. 60/221,645, attomey docket no. 25791.46, filed on 

30 7/28/2000, (20) U.S. provistonal patent appUcation serial no. 60/233,638, attomey 
docket no. ^S791.47, filed on 9/18/2000, (21) U.S. provistonal patent appltoafion serial 
no. 60/237,334. attomey docket no. 25791.48, fitod on 10/2/2000, (22) U.S. provisional 
patent applicatton serial no. 60/270,007, attomey docket no. 25791.50, filed on 
2/20/2001; (23) U.S.- provisional patent application serial no. 60/262,434, attomey 



docket no. 2&791.51, filed on 1/17/2001; (24) U.S, provteional patent applicatbn serial ' 
* no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistohal 
patent applicatbn serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6^1; (26) U.S. proyisk)nal patent appttcatkui serial no. 60/313,453, attorney docket 

5 no. 25791.59, filed on 6/20/2001; (Z7) U.S. provisional patent applicatton seriiEil na 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal 
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10 referenoe. In this manner, the perforated tubular mennber 905 modifies the flov^ 
characteristics of ttie perforated tubular mennber 145 thereby pemiitting the operator of 
the apparatus 1 30 to modify (he overall flow characteristics of the apparatus. 

» 

* 

In an altemative mAodiment, as illustrated in Fig. 14, a on&Away valve. 1405 such as, 
15 for example, a check valve fluidfely couples the Interior of a pair of adjacent perforated 
tubular members, 145a and 14Sb, that extract hydrocarbons from corresponding 
subterranean zones A arid B. In this manner, if zone B t>ecomes depleted, 
hydrocartxms that are being extradecl from zms A will not flow into the depteted zow 

B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothemial energy from a targeted subterranean geothemnai zone 1505. In this 
manner, the operational efficiency of the extraction of gec^emnal energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
25 elOTtents Of the apparatus 130 that pemrit greater yolurnetricftows. 

In an altemative embodiment, the perforated tubular menA)erSt 145, 210, 212, 216, 
218, and 1305 of the i^paralus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expanston required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 nanged from about 1% to 2%. 

* * * 

An apparatus has been described that includes a zonal isolation assembly including 
one or rrxxe solkl tubular mendtiers, each solM tubular member Indudirig one or more 
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external seab, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly, in an exemplary 
embodiment the zonal isolation as$9mbly further includes one or mors intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 mendbers, each intermediate solid tubular member including one or more external 
seals. In an exemptery enrtbodiment, the 2t>nal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic matertals between the tubular 
members, in an exemplary embodiment, one or more of the intermedtete solid tubular 
members include one <x more valve members. 

10 

An apparatus has also been described that includes a asonal isotetion assembly that 
includes one or more primary solid tubuiars, each primary solid tubuter Including one or 

■ 

more external annular seals» h perforated tubuiars coupled to the primary solid 
tubuiars, and n-1 intermediate solid tubuiars coupled to and Interleaved among the 
15 perforated tubuters, each intemrtedtate solid tubuter including one or more external 
. annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isoteting a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more primary soHd 
20 tubuiars within the wellbore, ttie primary solid tubuiars traversing the first subterranean 
zone, positioning one or more perforated tubuters within the weiUxve, the perforated 
tubuiars traversing the second subterranean zone, fluididy coupling the perforated 
tubuiars and the primary solid tubuters, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean 2on6 within the wellbore external to 

* 

25 the solid and perforated tubuters. 

A method of extraciing materials from a producing subterranean zone in a wellbors, at 
least a portion of the wellkxxe including a casing, has also been described that mctudes 
positioning one or more primary solid tubuters wittiin the wellbore, fluididy coupling the 
30 primary solid tubuters with the casir^, positioning one or more perforated tubuiars 
within the wellbore, the perforated tobulars traversing the producing subterranean 
zone, fluididy coupling the perforated tubuiars with the primary solid tubuters, fluididy 
isolating the produdng subtmranean zone from at least one other subterranean zone 
within the wellbore, and fluididy coupling at least one of the perforated tubuters with ihe 

47 



9 



producing subterranean zone. In an exemplary embodinnent, the method further 
includes pontroHably fliddldy decoupling at least one of the perforated tubulars from at 
l^asl one other of the perforated tubulars. 

5 An af^ratus has also been described that includes a subterranean fc^mation including 
a welibore, a iom\ isolation assembly at least partially positioned within the wellbore 
that indudes one or more soOd tubular nnembers, each solid tubular member including 
one or more external seats, and one or mors perforated tubular members coupled to 

* 

the solid tabular members, and a shoe positioned within ttie wellbore coiipled to the 

■ ■ 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial e)qiansion process performed within 
the wellbors. In an exemplary embodiment, the zonal isolation assembly further 
includes one or nrK>re intemnediate solid tubular members coupled to and interleaved 
among the poforated tubular members, eadt\ intermediate solid tubular member 

15 including one or more «c^al seals, wherein at least one of the solid tubutar 
members, the perforated tubular members, and the intennediate solid tubular members 
are fonned by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assend)ly further comprises one or more 
valve members for controiling the flow of fluids between the solid tubular members and 

20 the perforated tubular membere. In an exemplary embodiment, one or more of the 
intennediate solid tubular members include one or more vaWe membere for controiling 
the flow of fluids between the solid tubular members and the perforated tubular 
memt)ere* 

25 ' An apparatus has also been descrit)ed that includes a subterranean fbnnation Including 
a wellbore, a zonal isolation assembly positioned >Mthin the wellbore that includes one 
or rnore primary solid tubulare, each primary solid tubular including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars. and n-1 intermediate solid tubulars, coupled to and interleaved among the 

30 perforated tubulare, each intermediate solid tubular indudlng one or more exiemal 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulare. the perforated tubulars, and the intennediate solid 
tubulars are formed by a radial expansfon process perfonned within the wellbore. 
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A method of isolating a first sutiterranean zone from a second subtenranean zona in a 
weyboro has also been descrllied that includes posiiionihg one or more primary solid 
tulMilars within the wellbore, the primary solid tulxiiars traversing the first subterranean 
zone, positioning one or more perftrated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subien^nean zone, radlalty exparnJing at least me of 
the primary solid tubulars and perforateiJ tubulars within the weBbore* flukfidy coupling 
the perforated tubulars and the primary solid tubulars. Bx\i preventing the passage of 
fluids from the first subtenranean zone to the second subterranean zone within the 
weHbore external to the primary solid tubulars and perforated tubulars. 

10- 

A method of extracting materials from a producing subterranean zone in a weiibore, at 
least a portion of the wellbore including a casing, tas also been described that includes 
positioning one or more primary solid tubulars within the wetlbore, posifloning on^ or 
more perforated tubulars within the welibors» the perforated tubulars traversing the 

15 producing subtenranean zone, radially expanding at least one of the primary solid 
tubulars and tHe perforated tubulars withh the wellbpra, flukliciy coupling the primary 
solid tubulars with the casing, fluidic^. coupling the perfonrted tubulars with the primary 
soHd tubulars, fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore, and fluididy coupling at iMst one of the 

20 perforated tutMJiars with the produdng subterranean ^e. In an exemplary 
embodiment, the method further includes contrdlably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that includes a subterranean formation induding 
25 a weNbore, a zonal teolation assembly positioned within the wellbore that indudes n 
solid tubular members positioned wittiln the wellbore, each solid tubular member 
induding one or more external seals, and n-1 perforated tubular members positioned 
witMn the weilt>ore coupled to and interleaved among the solid tubular niembers, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary eml>odiment the zonal Isolation assembly further comprises one or tnom 
vahm members for controlling, the flow of fluids between the soHd tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular niembers indude one or more valve members for controiiing the. flow of 
fluids between the soHd tubuter members arxl the perforated tubular members. 
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< A system for isolating a first subterranean zone from a second sutiterranean zone in a 
weliixn has also been described that Includes means for positioning one or more 
primary soHd tubulars within the welibore, the primary solid tubulars traversing the first 

5 subtenariean zone/ means for positioning one or more perforated tubuiam within the 
weilbore. the perforated tubulars traversing the second subtenahean zone, means for 
fluidiciy coupling the perforated tubulars and the primary solid tutHJiars, and means for 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone withbfi the weilbore exiemal to the primary soGd tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that includes 
means for positioning one or mora primary solid tubulars witl^n the weilbore, means for 

15 fluididy coupling ttle primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the vvellbore, ttie perforated tubulars traversing the 
producing subterranean zone, means for fiuidldy coupling the perforated tubulars with 
the primary solid tubulars, means for fluidiciy isolating the producing subterranean zone ^ 
from at least one other subterranean zone within the wellt)ore, and means for fluidiciy 

20 coupling at least one of the perforated tubulars with the producing subtenanean zone* 
In an exemplary embodiment, .the system further includes means for contrcrilaUy 
fluidiciy decoupling at least one of the perforated tutMJiars from at least one other of ttie 
perforated tubulars. 

25 A system for Isolating a first subtenranean zone from a second subtenranean zone In a 
welSxxe has also been described that Includes nrieans for positioning on6 or more 
' primary solid tubulars within the .weilbore, the primary solid tubulars traversing the first 
subtenranean zone, mear^s for positioning one or more perforated tubulars within the 
wellxxe. the perforated hibuiars traversing the second subtenranean zone, means for 

30 radlaHy expanding at least one of the primary solid tubulars and perfbrated tubulars 
* within the weilbore, means for fluidiciy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subtenanean zone to ttie second subterranean zone within the weilbore external to the 
primary soBd tubulars and perforated tubulars. 
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A system for extracting materials lipm a producing sutMerranean zone in a welit>ore» at 
least a portion of the wellbore indudlng a casing, has also been descrlt)ed that Includes 
means for positioning one or more primary solid tubulars within the welit)ore, means for 

5 posHiontng one or more perforated tubulars within the weilbore, tto perforated tubulars 
traversing the producing subtenanean zone, means for radisdiy expanding at les^t one 
of the prlnftt^ solid tubulars and ttie perforated tubidars within the wellbore, means for 
fluididy coupling the primary soHd tt^lars with the casing,means for fluidiciy coupiing 
the perforated tubulars with the soKd tubulars, means for fluidtdy isolating the 

10 producing subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy coupiing at le^ one of the perforated tubulars with 
the producb^g subterranean, zone. In an exemplary embodiment^ the system further 
inchjdes means for controllably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defirdng a first passage, a tubular 
expansion cone defining a secmd passage fluididy courted to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner ooupied to and supported by tto tapered end of the tubular expansion 
cone, and a shoe defining a vatveable passage coupled to an end of the tubular liner, 
where^ the tubular liner indudes one or more expandable tubular members that each 
include a tubular body oorhprising an intermediate portion and first and second 
expanded end portions ooupied to opposing ends of the intennediate portion, and a 

25 sealing member oourried to.the exterior surface of the intermediate portion, and one or 
more slotted tubular numbers ooupied to the expandable tiibular nnemt>ers, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater than the ^11 

30 ttiickness of the intennediate portion. In an exemplary embocSment, each expandable 
tubular member furtiier Indudes a first tubular transitionary member coupled between 
the first expanded end portion and ttie intermediate portion, and a second tubular 
transitionary memt)er ooupied between the second expanded end portion and the 
Intermediate portion, wherein the angles of Indinatton of the first and second tubular 
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transHionary members relative to the intemiedlate portion ranges from about 0 to 30 
degrees. In an e»nrv>lary embodiment, the outside diameter of the intem^iate 
portion ranges from atxxit 75 percent to about SB percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end portioifis Is substemtially equal to the 
burst strength of the intermediate tubular section. In an exemplary errdxxiin^nt, the 
ratio of the inside diameters of the first and. second expanded end portions to the 
interior diameter of the intenmediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between ttie wall thicknesses t|, ta, and \w[t 

10 of the first expanded end porfion, the second mpanded end portion, and the 
intermediate portion, respectively, of the expandable tubular members, the inside 
diameters D^, D2 and Dint of the first expanded end portion, the second expanded end 
portion, and the intennediate portion, respecUveiy, of the expandable tubular members, 
and the inside diameter TK^atm of the wellbore casing that the expandable 4ubular 

1 5 member will be inserted into, and the outside diameter Deem of the expansion cone that 
wiH be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 

wherein ti = t^; and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete taper^ sections. 

ft 

In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sedkms increases in a continuous manner firom one end of the tubular expanston cone 
to the opposite erxl of the tubular expanskm cone, in an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an parabobid body. In an 
25 exenqdary emtNXilrnent, the arigle of attack of the outer surface of the parabokrid body 
increases In a continuous manner from one end of the paraboldid body to the opposite 
end of the parabotoid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandat)le tubular memt>ers; and wherein the other tubular members are 

■ 

interteaved anmng the expandable tubular members. 

30 

A method of isolating subtenranean zones traverse by a wellbore has also been 
described that includes posittoning a tubular liner within the wellbore, and radially 
expanding one or more discrete pbrttons of the tubular bier Into-erigagement with the 

52 



wellbore. In an exemplmy embodlnwnt, a pluralfty of discrete portions of the tubular 
Uner are radiaRy expanded Into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic mateilal Into the tubuidr liner, and wherein the lemalnlng 
ones of the discrete portions of the tubular liner are radially expanded by pulUng an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
■ In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
membere; and wherein one or more erf the tubular membere are radially expanded Into 
10- engagement with the weilbbre and one or inore of the tubular membere are not radially 

expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular reenters that are radially expanded into engagement with the wellbore 
comprise a portion that Is radially expanded liito engagement with the weflbore and a 
portion that is not radially expanded Into engagement with the wellbore. In an 

15 exemplary enibodiment. the tubular liner includes one or more expandable tubular 
merrtera that eiach indudb a tubular body comprising an intennediate portton and first 
and second expanded end portions coupled to oppodng ends of the Intennediate 
portion, and a sealing member coupled to the exterior surfiace of the Intennediate 
portion, and one or more stoUed tubular nnembere coupled to ttie expandiable tubular 

20 membere, wherein the inside diarneters of tiiestotted tubular membere are greater than 

or equal to the maximum inside diametere of the expandable tubular membere. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
membere; and wherein the slotted tubular membere are interieaved ammg the 
expandable tubular members. 
25 • 

A system for isolating subterranean zones traversed by a wellbore has dso been 
described that includes means for positibning a tubular liner within the wellbore. and 
means for radially expandoig one or more discrete portions of the tubular liner Into 
engagement with the wellbore. in an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded Into engagernent with the wellbore. 
bi an exemplary embodimenl. the remaining portions of the tubular Hner are not radially 
expanded. In an wcenvlary embodiment, one discrete portton of the tubular liner is 
radially expanded by ir\jecllng a fiuldic material into the tutMJiar Hner end wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other iJi$cr^ portions of the tubular liner. In an 
' exemitory embodiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members ars radiirily expanded into engagement 
with the welibore and one or more of the tubular members are not radially expanded 
5 into engagement with the welibore. In an exemplary OTitxxllment, the tubular members 
that are radially expanded into engagement with the weltbcm indude a portion that is 
radially expanded into engagement with the wellbcm and a portion that is not radially 
expanded into engagement with the welibore. 

r 

10 An apparatus for isolating subtemamean zones has also been described that includes a 
subtenanean formatton defining a bortfiole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrste locations. In an exemplary 
embodiment, the tubular liner Is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner Is coupled to the borehole by 

15 a process that Includes poslttoning the fibular Hner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagemmt with the 
borehole. In an exemplary embodiment, a piuraKty of discrete portions of the tubular 
liner are radially expanded Into engagement with the borehole. In an emmplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrste portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete (iortions of the tubular Nner. In an exernplary erhbodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular nnembers are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehoto. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with ttie borehole and a portion that is not radially 

30 expanded into engagement with the borshoie. In an exemplary embodiment, prior to 
the radial expansion the tubular liner includes, one or more expandable tubuter 
membws that each include a tubular body comprising an intennedlate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular mGmt)ers coupled to the expandat>le tubular 
members, wherein the inside diameters of the slotted tubular nrmnbers are greater than 
or equal to the maximum inside diameters of the expandable tutuilar members. In an 
e»mplary embodiment, the tubular liner includes a ptureiity of expahdable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandalrie tubular members. 

An apparatus t^ been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or, more perforated tubular members coupled to the scMid tubular 
members, one or more flow control valves operabty coupled to the perforated tulMJiar 
members for controlfing.the flow of fluidtc materials through the perforated tubuter 
mmibers, one or more temperature sensors operably coupled to one or more of the 
perforated tubuiar merrters fbr monitor^ the operating temperature within the 

15 pmforaled tubuter members, one or more pressure sensors operably coupled to one or 
. mora of the perforated tubular members for monitoring the operating pressure within 
the perforated tubuter members, arid one or more fk3w sensors operabty coupled to 
one or more of the perforated tubuter members for monHoring ttie operating flow rate 
within the perforated tubuter members, a shoe ooMpled to the zoriai isotetion assembly, 

20 and a controlter operably coupled to the flow control valves, the temperature sensors, 
^ pressure sensors, and the flow sensore for monitoring the temperature, pressure 
and flow sensors and controlling the operatiipn of the flow control valves. At least one 
of the solid tubular membera and the perforated tubular members are formed by a 
radtel expansion process performed within the wellbore. 

25 

A method of isoteting a first subterranean zone from a second subtenanean zone in a 
weHbore has also been described that includes positioning one or more solid tobulara 
within the wellbore, the solid tubutara traveraing the first subterranean zone, positioning 
one or more perforated tubutefs within the wellbore, ttie perforated tubutera traveraing 
30 0ie second subterranean zorief radtelly extending at least one of the primary solid 
tubutars and perforated tubulara within the wellbore, fluldidy ppupling the perforated 
tubuters and the solid tubule, praventir^g the passage of fluids from the first 
subterranean zone to the second subterranean zor^e within the wellbore external to the 
solid tubulars and perfbrated tubulara, monitoring the operating temperatures, 
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piBSsures. and Dow rates within one or more of the perforated tubulars, and controlling 
Ihe ftow of flUdic materials through the perforated tubulars as a function of the 
monltoied operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone In a wellbore, at 
' least a porlton of the weDbore Indudtng a casing, has also descriM 
positioning one or more solid tubulars within the wellbore, positioning one or nrare 
perforated tijrt)uiars within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radialty expaiKling at least one of the solid tubulars and the 

10 peiforated tubulars wittiin the wellbore, fluidldy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars wltti the solid tulxilars, fluldidy 
isolating the producing subterranean zone frorn at least one other subterranean zone 
within ttie wellbors, fluididy coupling at teast one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 rates within one or more of the perforated tubulars, arid controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow raisa. 

A system for Isototing a first subterranean zone from a second subtenranean zone in a 

a 

20 weltoore has also been described that indudes means for positioning one or more solid 
tubulars wittiin the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or motB perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tutHJters and perforated tubulars wittiin the wellbore. 

25 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
praventing the passage of fluids from the first subterranean zone to the seoond 
subterranean zone wiUiih'ttie wellbore external to the solid tubulars and perforated 
tubulars, means for monitoring ttie operating temperatures, pressures, and flow rates 
wittiin one or more of ttie perforated tubulars, and means for controlling the flow of 

30 fluidic materials ttirough the perforated tubuters as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zona In a wellbore, at 
•toast a portion of ttie wellbora Induding a casing, has also been described that indudes 




means for positioning one or mora solid tubulars within the welllx)re, means for 
positioning one or more perforated tubulars within the weiltore, the perforated tubiriars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

« 

5 coupling the solid tubulars with the casing, means for fluididy coupling the pirated 
tubulars with the solid tubulars. means fbr fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone witMn the wellborSt means fbr fliddidy 
' coupling at least one of the perforated tubulars ^Mth the producing subterranean zone, 
means for monitiMlng the operating temperatures, pressures, and flow rates within one 

10 - or more of the perforated tubulars, and means fbr controlling the flow of fluldic 
materials through the perforated tubulan^ as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indiides a zonal isolation assembly 
15 indudlng: one or more solid tubular members, each solid tubular member induding one 
; or more external seals, one or nnore perforated tubuteir members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the sofid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are fonned by a 
radial expansion process performed within the wellbore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbora has also been described that Indudes positioning one or more sdid tubulars 
within the welRx)re, the solid tubulars traversing the first subtenraneen zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
welibore, the perforated tubulars traversing the second subtenanean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars wiBiin the weRbore, 

« 

fluididy coupling the perforated tubulars and the primary solid tubulafs, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tu.bulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radiaHy expanding and (riastically defonning the solid tubular 
liners within the interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials frorri a producing sutiterranean zone in a weUbore, at 
least a portion erf the welibore induding a casing^ has also been described that includes 
positiming one or more solid tubulars within the W^llbore, positioning one or more 
perforated tubulars each Induding one or more radial passages within the weHbore, the 
perforated tubulars traversing the producing subterranean zone. radiaHy expanding at 

10 least one of the soiM tubulars and the perforated tubulars wItMn the weflbore. fluids 
coupling the solid tubulars with the casing, flutdidy coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the produdng subterranean xone from at least 
one other subtmanean zone within the welibcm, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone» positioning one or more 

15 soHd tubular liners within the interior of one or mora of the perforated tiriHilars, and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 

* * 

passages of the perflated tubulars. 

20 A system for isoteting a first subterranean zone from a second subterranecm zone in a 
wellbore has also been described that indudes means for positioning one or more sdid 
tubulars within the wellbore, 0ie solid bjbuiars traversing the first subterranean zone, 
means for potitionirig one or mcra perforated tubuters each induding one or more 
radial passages within the welibore, the perforated tubulars traversing the second 

25 subterranean zone, means f pr radially expanding at least one of the solid tubuiars and 
perforated tubuters within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubuters. means for pravenflrig the passage of fluids from the first 
subterranean zone to the second sutiterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or mors sdid 

30 tubular liners within the interior of one or more of the perforated tubuiars, and means 
for radteliy expanding and plastically deforming the solid tubuter liners wittiin ttie interior 
of CKie or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of ttie perforated tutmters. 

« 
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According to ancfther aspect of the present invention, a system for extracting nnateriais 
from a producing sutrterranean zone in a vveUI)ore» at least a portion of the weiHx)re 
including a casing, has also been described that includes means for positioning one or 
more solid tubutars within the wellboie, means tot positioning one or more perforated 

5 tubuiars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subtenranean zone, means for radially expanding at 
ieasi one of the soUd tubulars and tte p^fbratsd tubulars within the wellbora* means 
for fluidldy coupling the solid tubutars with the casing, nrieans for fluididy coupling the 
perforated tubulars with the sofid tubulars, nwahs for fluididy isolating the produdng 

0 subterranean zor^ from isit least one other subterranean zone within the weilbore. 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean 20f\e, means for positioning one or more solid tubular liners wHhin the 
ir^terior of one or nrxxre of the perforated tubulars, and means fcx- radially expanding and 
plastically defonning the sdid tubular liners within ttie interior of one or more of the 

15 perforated tubuiars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been dracribed that includes a nnad isolation a88enfri>ly 
induding: one or more solid tubular members, each solid tubular member Indudir^ one 
20 or more external seals, one or mors perforated tubular members each induding radial 
passages coupled to the solid tubular noembers. and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of ttie radial 
passages of the perforated tubular rnembers, and a shoe coupled to the axmal isolation 
assembly. 

25 

A method of Isolatirig a first subterranean zone from a second subterranean ^e In a 
wellbore has also been described that includes portioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subten^nean zone, positioning 
one or nrxxe perforated tubulars each induding one or more radiai passages within the 
30 wellbore, the perforated tubulars traverBing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulare within the vwellbore, 
fluididy coupling the perforated tubuiars and the (mmary solid tubulare. preventing the 
passage of fluids from the first subtenansan zone to the second subterranean zone 
within the weHbore external to the primary soUd tubulare and perforated tubulare. 
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sealing off an annular regfoh within at least one of the perforated tubulars. and NecUng 
a hardenable fluidic sealing material Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubuiars. 

* > 

5 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the weflbore including a casing, has also been described that includes 
positioning one or nrore solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
ooupGng the s<^id tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fiuldicly Isolating the produdng subtenanean zone from at least 
one other subterranean zone within the weflbore, fluldiciy coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passe^es of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one cm* rnore perforated tubulars each induding one or mora 
radial passages within the wellbore, the perforated tubulars traversing the second 
sut>terranean zone, means for radially expanding at least one of the sdld tubulars and 
25 perforated tubulars v^thin the wellbore, mearis for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage <rf fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
prinriary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars. and means for injecting a hantenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
' off at least some of the radial passages of the perforated tubulars. 

• * 
A system for extnacting materials from a produdng subtenranean zone in a wellbore. at 
least a portion of trie wellbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tidnilars within the wellt)ore, means for 
portioning one or more perforate tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the produdng 
subterranean zone, means for radially expancfing at least one of the solid tutHJiars and 

5 the perforated tubidars within the weliboie, means for fluididy coupling the solid 
tubulars with the casing, weans for fluidicly couplirig the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone \^in the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the pn)dudng subterranean rone, 

10- sealing off an annular region writhin at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing materiai into the sealed annular regions of the 
perforated tubulars to seal off at least soms of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that ir^udes a zonal isolatbn assembly 
positioned within a wellbore that traverses a subterranean formation induding: one or 
more solid tubular members, each sdid tubular msmber indudliig one or more wctemal 
seals, one or mors perforated tubular members coupled to the solid tubular nnembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fonned by a radial expansion 
process performed within the wellbors, and at least orie of the perforated tubular 
members are radially expanded into intimate contact vMth the subterranean fonnatlon. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into Intimate contact with the subterranean formation ctxmprBss the 

25 subtenanean formation. 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbors has also been described that includes positioning one or more solid tubulars 
within the welfoore, the sdid tubulars traversing thb first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each Induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary sdid tubulars and perforated tubulars within the 
wallbore, radially expanding at least one of the perforated tubulars Into intimate, contact 
with the second eublenanean zone, fhiidldy coupling the perfoteted tubulars and the 
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solid tubulars, and preventing the passage of fluids froni the first subtenranean zone to 
the second subterranean zone wttMn tha wsObore extemal to the solid tulxjiars and 
perforated tubutars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with ttie second subterranean zone connpress 

5 the secorkl sut>terranean zone. In an exemplary embodiment* the method further 

* 

Includes vibraHng the second subterranean zone to increase the rate of recovery of 
hydrbcartK)ns Irom the second subtenrane^ In an exemplary embodiment the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
10 with the second subterranean zone. In an exemplary embodinnent the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone to increase the rate 
^ of recovery of hydrocartxms from the second subterranean zone. 

15 A method of extracting materials from-a prpduchig subterranean zone in a welibore, at 
least a portion of the weHbore including a casing, has also been descnted that iru^ludes 
positioning one or more solid tubular^ within the welibore, positioning one or more 
perforated tubulars wKhln the \mllbore each including one or more radial passages, the 
perftxrated tubulars traversing the producing subtenranean zone, radially exparuling at 

20 least one of the solid tubulars and the perforated tubulars within the weiibore» radially 
expanding at least one of the perforated tubulars Into Intimate contact with the 

* « 

producing subtenanean zone, flukjldy coupling the solid tubulars with the casing, 
ftuidldy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subtmanean zone from at least one other sut>tenranean zone within the 

25 welibore, and fluididy coupling at least one of the perforated tLd)ulars with the 
produdng subtenanean zone. In an exemplary emtxxJiment, the perfected tubulars 
that are radiaOy expanded into intimate contad with the produdng subterranean zone 
compress the produdng subterranean zone. In an exenhpiary embodiment, the method 
further indudes vibrating the produdng subterranean zone to Increase the rate of 

30 recovery of hydrocartxxis from the produdng subtenranean zone. In an exemplary 
emtxxiiment the method further indudes vibrating the produdng subtenranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded Into 
Intimate contact with the producing subterranean zone. In an exemptery emtxxllnjtent, 
the mMiod fixther indudes applying an impulsive load to the perforated tubulars Aiat 
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are radially expanded into intimate oontact with the producing subterranean zone to 
Increase the rate of reooveiy of hydrocart)or^ from the producing subterranean zone. 

A system for isdaUng a first subterranean zone ftom.a secmd subterranean zone in a 

5 weHbdre has also been described that includes means for positioning one or more solid 
tubuiafs within the wellbore, the solid tubulars traversing the first subterranean zone, 
means (or positiorting one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subteiranean zone, means for radierily expanding at teast one of the solid tubulars and 

10 perforated tubulars within the weflbore, means for radially «(pandlng at least one of the 
perforated tubulars Into Intimato contact wKh the second subterranean zone, means for 
fluididy ooupHng the perforated tubulars and the soNd tubulars. and means for 
pfBvmting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an memplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
OOTipr^ means for compressing the second subterranean zone. In an emmplary 
embodment, the system further includes means fbr vibratirig the second subtenranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subtananean zone to dean the radial passages of the pwforated tubulars 
that are radlaily expanded Into Intimate oontact with the second subterranean zone. In 
an 6xerTq;>lary embodiment, the system further includes means for applying an 

* 

Impulsive load to the perforated tubulars that are radially expanded Into intimate 
25 contact with the second subterranean zone to Increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

• 

A system tor extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means fbr positioning one or more solid tubulars within ttie wellbore, n>eans for 
positioning, one or more perforated tubulars within the wellbore each including one or 
more radial openings, the perforated tubulars fraversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means fr>r radlaily expanding at least one of the perforated 
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tubutars into intimate contact with the producing sutiterFanean zone, means for fluididy 
ooupSng the solid tutnjlars with the casing, means for flirididy coupling the perforated 
tutxjtars with the solid tut)ulars. means for fluidiciy Isolating the producing subt^nean 

■ * * 

zone from at least orie ottier sutitenanean zone wittiin Ihe wellkxire. and means "for 
5 fluidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment^ the means for radially expanding at 
least one ctf the perforated tubulars into intimate contact with the producing 
subterranean zone comprises rrieans for oompresslng the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 
10 • the produdng subterranean zone to increase the rate of recovery 6t hydros 

the producbig subterranean zone* In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to dean the radtel 
passages erf the perforated tubulars that are radially expand^ into intimate contact 
with the producing subterranean zorie. in an exemplary embodiment, the system 
15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subtenranean zone to 
increase the rate of recovery of hydrocartx)ns from the produdng subterfanean zone. 

An apparatus has also been . described that indudes a zonal isolation assembly 
20 positioned within a wellbbre that traverses a subtenanean formation and indudes a 
perforated weilbore casing, Induding: one or more solid tubular members, each solid 
tubular member Induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular memk>ers, and a shoe coupled to the zonal 
isolation assembly. At teast one of the solid tubular members and the perforated 
25 tubiter menrt>er8 are formed by a radial expansion process perfohfned within the 
weltbore, and at least one of the perforated tubuter members are radially expanded into 
; intimate contad with the perforated weilbore casing. * In an exemplary embodiment, the 
perforated tubular mcfmbers that are radially expanded into tntirrtate contact with the 
perforated casing compress the subterranean fonmaUon. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weBbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been descritied that indudes positioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing the first subtenanean zone, positioning 

> ' * ■ 
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one or more perforated tubulars within the weilbore each indudtng one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of ttie primary soOd tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
with the peffforated casing, flirididy coupling the perforated tubulars and the solid 
tubulm, arKi preventing the passage of fluids frorh the first subtenanean zone to the 
second subtenrahean zone witMn the wellbore external to the solid tubulars and 

■ 

» 

perforated tubulars. In an exemplary enfibodiment, the perforated tubulars that are 
radially expanded into intimate contect with the perforated casing compress the second 
subterranean zone. In an exemplary embodirhent, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. In an exemplary embodiment, the 
misthod further inekides vibrating the second subtenanean zone to dean the radtel 
passages of the perforated tubulars that are radially expisinded into intimate contact 
with the perforated casing. In an exempiary embodiment; the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of rsoovery of 
hydrocartxms from the second subterranean zone. 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore Including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described mat includes positioning 
one or ntore solid tubulars within the wellbore, positioning one or more perforated 
tubulars v^in the wellbore each including one or more radial passages, the perforated 
tubulars traversing the producing subtenranean zone, racflally expanding at least one of 
the solid tubulars and the perforated tubuters withirvthe wellbore, radially expanding at 
least one of ttie perforated tubulars into Intimate contect with the perforated casing, 
flutdidy coupling the solid tubulars with the casing, fluidicty coupling the perforated 
tubulars with the solid tubuters, fluidicly isotoUng the producing subterranean nne from 
at least one other subtenanean zone within the wellbore, and ftuididy coupling at least 
one of the perforated tubuters with the producing subterranean zone. In an exemplary 
embodiment, the perforated tubulars thisit are radially expanded into intimate contect 
with the perforated casing compress the piMudng subtenanean zone. In an 
exemptery embodiment, the method further indudes vibrating the produdng 

9 
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subterranean zone to increase the rate of recovery of hy€lrocart)ons from the producing 
8ut>tarranean zone. In an exemplary emt>odlment, the method further includes 
vibrattng tte producing 8ii>terranean zone to dean the radial passages of the 
perforated tutnjiars that are radially expanded Into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further Includes applying an 
impulsive load to the perforated ti^lars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subtenanean zone from a second subterranean zorw in a 
wellbore that includes a perforated casing that traverses the second subterranean 
zone, has also.been described that includes means for positioning one or more solid 
tubuiars wtthb) the welibore» the solid tubulars traversing ttie first subterranean zone, 
means for positioning one or more perforated tubuiars within the wellt)ore each 

15 including one or more radial passages*, the perforated tubuiars traversing the second 
siAterranean zone, means for radially expanding at least one of the solid tubulars md 
perforated tubulars witMn the wellbore, nieans for radially expanding at least one of the 
perforated tubulars into intimate contect tiie perforated casing, nneans for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from ttie first subterranean zone to the second sut>tenBnean zone 
wittrin ttie wellbwe external to the solid tubulars and perforated tubuiars. In an 
exemplary embodiment. Vhe means for radially expanding at least one of the perforated 
. tubulars into intimate contact with the perforated casing comprises means for 
compressing ttie second subtenanean zone, in an exemplary embodiment, the system 

25 fMher includes means for vibrating ttie second subterranean zone to increase the rate 
of recovery of hydrocart>6ns firom the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to dean ttie radial passages of the perforated tubuiars that are radially expanded 
into intbnate contad with the perforated casing. In an exemplary embodiment the 

30 system furttier indudes means for applying an impulsive load to the perforated tubuiars 
that are radially expanded into intin^te contect with the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterrariean zone. 
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A system for extracting irarteriais from a producing sub^^ at 
least a portion of the wetttxwe including a casing and a perforated casing that traverses 
the prodiMlng subterranean zone, has also bem described that includes means for 
po^orring one or more solid tubuiars within the wellbore, means for positioning one or 

5 more perforated tubuiars within the wellbore ead) Including one or more radial 
openings* the perforated tubuiars traversing the producing subtenanean zone, means 
for radially expanding at least one of the solid tubuisra and the perforated tubuiars 
wimin the w^lbore, means for radially expanding at least one of the perforated tubuiars 
Mo intimate contact with the perforated casing, means for fluidicly coupling the solid 

10 tubuiars with the casing, rnearis for fluididy coupling the perforated tubuiars with the 
solid tubuiars. means for fluidicly isolating the produdng subtenanean zone from at 
least one other subtenranean zone within the wellbore. and means for fkMicly couplihg 
at least one of the perftrated tubuiprs with the producing subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubuiars into intimate contact with the perforated casing comprisas means for 

• • • . 

compressing the produdng subtenranean zone. In an exemplary embodiment, tlie 
further indudes means for ^^brating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbons from the produdng subtenanean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subtenanean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate contad with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an bnpuisive load to the 
perforated tubuiars that are radially expanded into intimate contad with the perforated 
casing to increase the rate of recovery of hydrocartxxis from Oie produdng 

25 subterranean zone. 

An apparatus l^as also been described that indudes a iom\ isolation assembly 
induding: one or more solid tubular members, eadi solid tubular member induding one, 
or more external seals, one or more perfiorated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
Ihers each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fonmed by a radial expansion process perfomned within the 



weDbore, and the perforated tulHilar linere are formed by a radial expansion process 
performed within the weilbore. 

A method of isdating a first subterranean zone from a second subterranean zone in a 
5 wallbore has also been described that includes positiorang one or more soDd tubulars 
within the wellbore, the solid tajbuiars traversing the first subterranean zone, positioning 
one or mom perforated tubulars each including one o( more radial passages within the 
* weHbore. the perforated tubulars traversing the second sij|bterremean zone, radially 
expanding at least one of the solid tubulars arid perforated tubulars within the weilbore, 
10 • fiuidldy coupling the perforated tubulars and the primary soDd tubulars, preventing the 
passage erf fluids from the first subterranean zone to the second subterranean zone 
within the wellt>ore external to the primary solid tubulars and perforated tubulars, 
posittoning one or more perforated tubular liners within the interior of one or more of 
ttie perforated tubulars, and radially expanding and plastically defomiing the perforated 
1 5 tubular liners within the interior of one or more of the perforated tubulars. 

■ 

■ 

A method of extracting matertals from a producing subterranean zone in a welibore, at 
least a porlton of the welibore including a casing, has also been described that includes 
positioning one or more solid tubuters within the welibore, positiohing one or more 

20 perforated tubulars each including one or more radial passages \Mthln the welibore, the 
perforated tubuteyns traversing the producing subterriEHriean zone, radially expanding at 
least one of the solid tubuters and the perforated tubidars within the wetlbore, fluididy 
coupling the eolid tubulars with the casing, fluididy coupling the perforated tubuters 
with the soHd tubuters, fluididy isolating the produdhg subtenranean zcme from at least 

25 one other subterranean zona. within the welibore, fluididy coupTing at teast one of the 
perfbrated tubutere with the produdng subterranean zone, positioning one or more 
perforated Kibuter liners v^in the interior of one or more of the perforated tubuters, 
and radially expanding and pjasticaliy deforming the perforated tid)ular llhers within the 
Interior of one or more of the perforated Uibuiare. 

30 

A system for isoteting a first subterranean zme from a second subterranean zone in a 
wetlbore has also been described that indiMtes means for positioning one or more solid 
tubuters within the welibore, the solid tubulars traversing the flnst subterraneari zone, 
mear^ for positioning one or more perfbrated tubulars each induding one or more 
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radial passages vvWiih the weDbore. the perfbiaied tulxilare traversing the second 
subtermnean zone, means for radially expanding at least one of the solid tutNJiars and 
perforated tulNjIars within the welibore, means for fluUidy coupling the perforated 
tubulars and the solid tiAulars, means for preventing the passage of flulda ftom tt^ 

5 sut>terranean zone to the second subterranean zone within the wellbore exteniat to the 
primary soHd tubulars and perflated tubuiars. means for positioning one or more 
perforated tubular ibters wHHn the interior of one or mwe of the perforated tubuiars. 
and means for radially expandiiHa and plastically defbn^ 
within the interior of one or more of tt» perforated tubuiars. 

10 

A system fbr extrading materials from a producing subterranean zone in a weUbore, at 
least a portion of the weiibore including a casing, has also been described that inchjdes 
means for positioning one or mofo soHd tubuiars witNn the weiibore. means fbr 
positioning one ormore pedbrated tubuiars each Indudirig one or more radial 

e 

15 passages within the weiibore, the perforated tubuiars traversing the producing 
subterranean zone, mearw fbr radially expanding at least one of the solid tubuiars and 
the perfbrated tubuiars within the weiibore, mearis for fluidiciy coupHng the solid 
tubuiars with the casing, means fbr Huidldy coupling the perfbrated tubulare with the 
solid tubuiars, means for fluididy isolating the producing subterranean zone from at 

20 least one other subterranean zone \Mthin the wellbwe, means for fluidiciy coupling 
. at least one of the perfbrated tubulas with the produdng sulAsrranean zone, means for 
positioning one or more perforated tubular Unere within the Interior of one or more of 
the perfbrated tubuiars, and means fbr radially expanding and plastically defbmting the 
perfbretad tubular liners wHItin the interior of one or more of the perforated tubuiars. 

25 

An apparatus has also been described that mdudes a zonal isolation assembly 
including: one or more soHd tubular msmbere. each solid tubular member induding one 
or more external seals, two or more perforated tubular membera each Induding radial 
p^sages coupled to the sdid tidMjiar menders, and one or more one-way valves for 
30 oontroRabiy fliMidy coupling the pisribrated tubular membere, and a shoe coupled to 
the zonal isolation assembly. At least one of the sdid tubular membere and the 
perforated tubular members ere fbrmed by a radial expansion process perfomned within 
the weiibore. . 



A method of isolating a first suMocranean zone ftom a seoond subterranean zone 
having a pluraiity of producing zones in a wellbore has also been described that 
includes positioning one or more solid tubulars within the weibore» the solid tubulars 
traversing the first subtenranean zone, petitioning two or mora perforated tubuiare each 

5 Inchiding one or mora radial passages wKtiin the wellbora, the perforated tubulara 
traversing the seoond subterranean zone, radially expanding at least one of the solid 
tubulara and perforated tubulars within the wellbora, fluididy coupling the perforated 
tubulara and the primary solid tubulars, preventing the passage of fliAte from the firat 
subtenranean zone to the seoond suUerranean zone within the wellbora external to the 

10 primary solid tubulara and perforated tubulara, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has l)een depleted* 

A method of extracting materials from a wellbora having a plurality of producing 
15 subterranean zones, at least a portion of the wellbora including a casing, has also been 
described that includes positioning one or mora solid tubulars within the wellbora, 
positioning two or mora perforated tobulara each Including one or mora radial passages 
within the wellbora, the perforated tubutera traverBing the producing subtenranean 
zones, radially expanding at least one of the solid tobutars and the perforated tubulara 
20 within the wellbora, fluididy coupling the solid tubuiare with the casing, fluididy coupling 
the perforated tubulara with tfie sdid tobulare, fluididy isolating the produdng 
subtenanean zone from at least one other subtenanean zone within the wellbora, 
fluididy coupling at least one of the perforated tubuiare with the prodding 
subterranean zone, preventing fluids from passing from one d the produdng zones 
25 that has not been depteted to one of the produdng zones that has been depleted. 

A system for isolaflng a firat subtenranean zone from a second subterranean zone 
having a plurality of produdng zones in a wellbora has also been described that 
indudes means for i)osltloning one or mora sdid tubuiare within the wellbora, the sdid 
30 tubulara traveraing the first subtenahean zone, means for posKiodng one or rnora 
perforated tubulara each induding one or mora radial passages within the wellbore, the 
perforated tubuiare traveraing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulara and perforated tdsulare within ttie wellbora. 
means for fluididy coupling the perforated tubuiare end the sdid tubulara, means for 
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preventing the passage of fluids fnm the first subterranean zone to the second 
subterranean zone >Mthin the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more petforated tubular liners within 
the interior of or^ or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted* ' 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at feast a portion of the wellbore induding e casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zones, nieans for radially expanding at least one of the solid tubulars and 
the perforated tubulars wi&iin the wellbore, means for fluididy coupling the solid 

15 tubulans with the cffilng, means for fluididy coupling, the perforated tubulars with the 
solid tubulars. means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubutars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or nrtore of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the produdng zones that has 
been depleted. 

. An apparatus for extracting geothennal energy from a subterranean fomiatlon 
25 containing a source of geothennal energy has also been described that indudes a 
zonal isdation assembly positioned within the subterranean fomnatlon induding: one or 
rTKMB solid tubular members, each soDd tuk)ular mernber induding one or more external, 
seals, one or more perforated tubular merhbers each induding radial passages coupled 
to the solid tubular members, and one or vmm perforated tubular liners.each indixling 
30 one or more radial passages coupled to the Interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonai isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are fonmed 
by a radial expansion process perfonmd within the weHbore. 
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A method . of isotafing a first subterranean zone from a second eubtenanean zone 
including a source of geothermai energy in a weUbore has also been described that 
includes positioning one or more solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
S each including one or more radial passages within the welibore, the perforated tubulars 
traversing the second std)terranean zone, radially expanding at least one of the solid 
tubujara and perforated tubulars within the wellbore, fluidjeiy coupling the perforated 
tubulars and the primary solid tubulars,. preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone with^ the wellbora extemal to the 
10 . primary solid tubulars and perforated tubulars, portioning one or more perforated 
tubular liners within the interior of one ormore of the perforated tubulars. and radially 
expanding and plastically, defomiing the perforatod tubular liners within the interior of 
one Of more of the perforated tubulars. 

ft 

IS A method of extracting geothermai energy from a subtenranean geothennal zone In a 
wellbore, at least a portion of the wellbore Including encasing, has al$o been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each indudtng one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore. fluidicly coupling the solid tubulars with the ca$ing, fluidtdy coupling the 
perforated tubulars with the solid tubulars, fluidicly . isolating the subterranean 
geothemnal zone from at least one other subterranean zone within the weHbore, and 
fluidiciy coupling at least one of the perforated tubulars. with the subterranean 

25 geolhmnal zone. 

A system for isolating, a first subtenanean zone from a second geothermai 
eubtonranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tobulars traversing 
30 the first subtenanean zone, means for positioning one or more perforated tubulara 
each including one or more radial passages within the wellbore. the perforated tobulare 
traversbig the second geothennal subtenranean zone, means for radially expanding at 
least one of the solid tobulars and perforated tobulare within the wellbore. means for 
fluidicly oouplbtg the petforated tubulare and the solid tubulare. and means for 
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preventing, the passive of fluids from the first subterranean zone to the second 
geothemnal subterranean zone within the weilbore external to the primary solid tubulars 
and perforated tubuiars. 

5 A system for extracting geothenmal energy from a subterranean geothermal zone in a 
viiellbore, at least a pcxiion of the weHbore including a casing, has also been described 
that includes means, for positioning one or more solid tubulars within the weUbore, 
means for positioning one or mm perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geothemnal zone, means for radially expanding at least one of the solid tubuiars and 
the perforated tubidars within the wellbore, rheans for fluidldy ooupling the solid 
tubulm with the casing, means for fluidldy coupling the perforated tubulars with the 
solid tubulars, means for flukJidy isolating the subterranean gec^rmal zone from at 
least one other suliterranean zone within the wellbore, and means for flukUdy ooupling 

15 at least one of the perforated tubulars virith the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation as8Qmt)ly 
including: one or more solid tubular members, each sdid tubular member Induding one 
or more external seals, one or mora perforated tubuter members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled te the 
zonal Isolaflon assembly. At least one of the sdid tubular members and the perforated 
tubular members are fonned by a radtel expansion process performed within the 
weilbore, and the radial passage of at least one of the perforated tubular members are 
dsaned by further radial expansion of the perforated tubular members within the 

25 weilbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more sdid tubulars 
within the weHbore, the solid tubuters traversing the first subtenranean zone, positioning 
30 one or mors perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluididy oouplir^ the perforated tutnjlars and the solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subtenraneian zone 
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wi^iin the weObore external to the solid tubulars and perforated tutMilars, and cleaning 
materials from the radial passages of at least One of the perforated tulxitars by further 
radial expanskm of the peilbiBted tubulars witMn the vwUbore. s 

• i * * 

* » 

5 A method of extracting materials from a producing sut>terran6an zone in a wetlbore, at 
leasta portion of the weHbore Indudinig a casing, has also beef) described that includes 

positioning one or more eoHd tubulars wjthih the weilbore. positioning one or more 

■ 

perforated tubulars within the wellborB each including one or more radial passages^ the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilbore, fluidldy 
coupling the solid tubulars with the casing, fluidldy coupling the perforated tubulars 
with the soiki tubulars, fluidldy isolating the produdng subtenanean zone from at least 
cme other subterranean 2one wtthin the weilbore, fluididy coupling dt least one of the 
perforated tubular^ with the produdng subterranaari zone, monttoring the operating . 

IS temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perfoinated tubulars within the weilbore. 

A system for isolating a first wbtenanean zone firom a second subtenanean zone in a 
20 weilbore has also been described that indudes means for positioning one or mors solid 
tubulars within Vhe welibore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the welibore each 
including one or more radial passages, the perforated tubulars travlsrsing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the welibore. means for fluididy coupling the perforated 
tubulars and the solid tubulars. nmans for preventing the passage of fluids from ^ 
siAtenanaan ^one to the second subterranran zorw vvithin the welibore 6)dema^ . 

solid tiMMlars and perforated tubulare, and rneans for cleaning nnaterials from the n 
passages of at least otkb of the perforated tubulars by forther radial expansion of the 
30 perforated tubulars within the welibore. 

i 

A system for extracting materials from a produdng subtenanean zone in a weilbore, at 
least a portion of the wisllbore induding a casing, has also been described that indudes 
mems for positioning one of more solid tubulars within the . weilbore, means for 
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positioning one or more perforated tutniiars within the weiSnre each induding one or 
more radial passages, the perforated tubulars travmsing the imdudng subterranean 
zone, means for radially expanding at least one of the solid tubutars and tiie perforated 
tubuiars within the \MeilborB, means for fluididy coupling the solid tubulars with the 
5 casing* means for fluididy coupRng the perforated tubuiars wRh the solid tubulars. 
means for fluididy isolating the produdng subtenanean zone from at least one other 
subtenanean zone within the welibore, means for fluididy coupling at least one of the 
perforated tubuiars with the produdr^ subterranaah zone, and means for cleaning 
rnaterials from the radial passages of at least one of the perforated t^^ 
10 radial expansion of the perforated tubuiars withih the wellbo^ 

Although illustrative embodiments of the Irivention have been shown and described, a 
wide range of modification, changes and substitution is conternplated in the foregoing 
disdoeure. in sonw instances, some features of the present invention may 
15 employed wittKXJt a coFrespondinji use of the other features. Accordingly, it is 
appropriate that the appisnded daims be construed t)roadly and in a manner consistent 
wMh the scope of the invention. 



75 



1. An apparatus* comprising: 

a zonal isolation assembly positioned wtthirt a w8llt>ora that traverses a 
5 subterranean fonrartibn, comprising: 

one or more solid tubular members, each solid tubular member including one or 
more sxtemal seals; 

one or more pdrforated tubular members coupled to the solid tubular members; 

and 

10 • a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members anjd the perforated ttAular 
members are formed by a radial expansbn process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into Intimale contact \Mth the subtenanean formation. 

15 

Z The apparatus of daim 1, wherein the perfprated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean formatida 

> • 

20 3. A method of isolating a first subterranean zone from a second subtenanean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the soHd tubulars 
traversing the first subtenranean 2x>ne; 

positioning one or more perforated tubulars within the wellbore each including 
25 one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radial^ expanding at least one of the prirriary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
30 with the second subterranean nne; 

fluididy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean »ne within the wellbore external to the solid tubulars and perforated 
tubulars. 

i 
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4. The method of daim 3, v^rein the petforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

5 

5. The nnethod of ctalm 3» further comprising vitrating the second subterranean , 
zone to Increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

10 6. The method of dafrn 3, further comprising vibrating the second subterranean 
zone to dean the radial passages dl the perforated tubulars ttmt are radially expanded 
into intimate contact with the second subtenranean zone. 

7. The method of daim 3, .further comprising appl^ an impulsive load to the 
15 perforated tubulars that are radially expanded into intimate contact with the second 

subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

8. A method of extracting materials from a produdng subterranean zone in a 
20 wellbore. at least a portion of the weilbore induding a casir^, comprising; 

positioning one or more solid tubulars witNn the weilbore; 

■ 

positioning one or more perforated tubulars within the weilbore eadi induding 
one or more radial passages, the perforated tubulars traversii^ the produdng 
subtenanean zone; 

25 radially expanding at least one of the sofid tubulars and the perforated tubulars 

within the welltXKe; 

radially expandirig at least one dl the perforated tubulars into intinrate contact 
with the produdng subterranean zone; 

fluididy coupling the solid tubulars with the casing: 
30 fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isdating the produdng subtmranean zone from, at least one other 
subterranean zone within the weilbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone. 



0. The rrothod of claim B, wherein the perforated tubulars that are radially 
expanded into inttnoiate cmtad with the producing sutiterTanean zone compress the 
producing subterranean zone. 

5 

10. The method of deim 8. further comprising vibratb^ the producing subterranean 
zone to increase the rate of recovery of hyckocart>ons from the producing subterranean 
zone. 

10 11. The method of dafm 8, further comprising vibrating the producing subterranean 
zone to dean the radial passagees of the perforated tubuiars that are radially expanded 
into intimate contad with the producing subtenanean zme. 

* 

12. The method of dahn 8, further comprishig applying an irnpulsive load to the 
15 perforated tubulars that are radially expanded into intimate contact vwith the producing 

subtenanean zone to increase the rate of recovery of hydrocarbora from the producing 
subterranean zone. 

13. A system for isolating a first subterranean zone from a second subterranean 
20 zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the weiibore, the sdid 
tubulars traversing the first subtenanean zonal 

means for positioning one or more perforated tubulars witMn the weHbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
25 subterranean zone; 

means for radially expanding at least one of the sdid tubuiars and perforated 
tubulars within the wellbore; 

means for radially expand^ at least one d the perforated tubulare into intimate 
contad with the second subterranean zone; 
30 means for fluididy ooupHng the perforated tubulars and the sdid tubulars; and 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the welibora external to the solid tubulara and 
perforated tubulare. 
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14. The system of daim 13, wherein the means for radialiy expanding at least one 
d the perforated tubulars into Intimate contact with the second sulstenranean zone 
comprises means for con4>ressing the second subterranean zone. 

5 15. The system of daim 13. further coniprising means for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocarit>ons from the second 
Siditerranean zone. 

16. The system of daim 13. further comprising means for vibrating the secortd 
10 subterraman aone to dean the radial passages of the perforated tubulars that are 

radialiy expanded into intimate contect with the second subt^ranean zone. 

17. The systwn of daim 13, further comprising means for applying an impulsive 
load to the perfbrBied tubulars that are radially expanded into intimate contact with the 

15 second subterranean zone to increase the rate of recovery of hydrocart)ons from the 
second subterranean zone. 

• . ♦ 

IB. A system for mtracHhg materials from a produdng subterranean zone in a 
welibore, at least a portton of the welibore induding a casing, comprising; 
20 means for positioning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars within the welibore each 
induding one or more radial openings, ttie perforated tubuters traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
^ perforated tubuiars within me welU)ore: 

means for radially expanding at least one of the pjerfbrated tubulars into intimate 
contad with the producing subterranean zone; 

means tor fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perflated tobulars with the solid tubulars; 
30 means for fluididy isolating the produdng subterranean zone from at toast one 

other subtenanean zone within the welibore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

■ 
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19. The system of claim 18* wherein the means for radially expismding at least one 
of the perforated tubulais Into intimate contact with ttie producing subtenranean zone 
comprises n)eans for compressing the producing subterranean zone. 

5 20. The system of daim 18, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

21 The system of daim 18, further comprising means for vibrating the producing 

> 

10 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with tfie produdng subterranean zbne. 

* • 

22. The system (rf dtfm 18, further comprising mesms for applying an Impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 
15 produdng subterranean zone to increase the rate of recovery of hydrocartx)ns from the 
(mdudng subterranean zone. 



• 1. An apparatus, Gon^rising: 

a zonal isdaUon assembly comprisir^: 

one or more solid tubular r^mbers. each solid tubular member including one or 
5 more external seals; 

one or rnore perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controUing the flow of fluldic materials through the perforated tubular members; 

me or more temperature sensors operaUy coupled to one or more of the 
10 perforated tubular members for mentoring the opmting ten^;)erature within the 
perforated tubular memt)er$; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular rnembers for monitdring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the welibore. 

• . . . 

25 2. A method of Isolating a flrst subterranean zone from a second si^tenranean 
zone in a welibore, oomprising: 

positioning one or more solid tid>ulars within tiie welibore, the soUd tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the welibore, the perforated 
30 tubulars traversing the second subterranean zone; 

radiaily expanding at least one of the primaiy solid tutnilars and perforated 
tutnilarB within the wellt>ore; 

fluidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids front the flrst subterranean zone to the second 
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subterranean zone within the wellbore external to the sofid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and floMr rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a - 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
weUbore. at least a portion of the wellbore biduding a casing, comprising; 

10 positioning one or nrwre solid tubulars within the wellbbre; 

positioning one or more perforated tubulars witMn the weUbore, the perforated 

t 

tubulars traversing the producing subterrariean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

15 fluidicly coupling ttia solid tubulars with the casing; 

fluidldy coupling the perforated tubulars with the solid tubulars: 
fluMidy isolating the producing subtenranean zone from at least one other 
subterranean zone wttMn the weHbore; 

fluididy ooMpling at least one of the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, ar^d flow rates within one or 
more of the perforated tubulars: and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenranean zone from a second subtenranean 
' zone in a wellbore, comprising: 

* 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more peiforated tubulars within the wellbore, the 

perforated tubulars traversing the second subtenranean zone; 

means for radiaHy expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

rneans for fluidciy ooupHng the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first sutitenanean zone to 
the second subterranean zone within the wellbore external to the solid tutMJiars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated hibuiars; and 

means for oontroifing the flow of fluidic mateiials through the perforated tubulars 
as a function of the monitored operating temperiatures, pressures, and flow rates. 

9 

5. A system for extracUr^ materials from a producing subterranean zone in a 
10 weNbore, at least a portion of the wellbpre Including a casing, oomprising; 

means for poeitioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the welibore, the 
perforated tubuters traversing the producing subterranean zone; 

means for radially expand^ at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means f6r fluididy coupling the solid tubulars \Arith the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isoteting the produdng subterranean zone frorn at least one 
20 other subterranean zone within the wellbore; 

means for fluididy couplirig at least one of the perforated tubulars with the 
producmg subtenanean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 means for controlUng^ the flow of fiuldic materials through the perforated tubulars 

as a function of the monitored operating temperaturss, prsssures. and flaw rates. 

6. An apparatus^ cdmprising: 

a zonal isdation assembly comprising: 
30 one or more solid tubuter members, each sdid tubular member Induding one or 

more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the sdid tubular members; and 

one or more solid tobuter liners coupled to the interior surfaces of me or moire 
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oS the perforated tutnilar memtiers for sealiiq at least some of the radial passages of 
the perforated tubular members; and 

a shoe ooupled to the zoral Isolation assembly; 

wherein at least one of the sdid tubular members and the pirated tubular 
5 members are formed by a radial expansion process performed within the welibore; and 
wherein the solid tubular liners jars fonned a radial expansion process 
peffonned within the. welibore. 

7. A method of isolating a first subterranean zone from a second subtenanean 
10 zone in a welibore* obmprising: 

positioning one or more solid tubulars within the weHbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the soOd tubulars and perforated tubulars 
within the welibore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean ;a>ne within the wellborn external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars: and 

radially expanding and plastically defomiing thei solid tubular liners within the 
25 ' interior of one or nrxxe of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a produdng subterranean zone in a 
weibore, at least a portion of the weHbore induding a casing, comprising; 

30 positionmg one or nrare solid tubulm witfun ttie wellbond; 

' positioning one or more perforated tubulars each including one or more radial 
passages within the welibore, the prorated tubulars traversing ti)e producing 
subterranean zone; 

84 



radially expanding at least one ctf the solid tubMlars and the perforate tubulars 
wKhin the wellbore; 

fluidlcly coupling the solid tubulars with the casing; . 

fluMidy coupling the perforated tubulars with the sdid tubul^^ 
5 fluidiciy isotating the producing subterranean zone frcmi at least one other 

subterranem zone within the wellbore; 

fluidiciy coupling at least one of the perforated tubulars with thei producing 
subterranean zone; 

positioning one or more solid tubular liners wHhlri the interior of one or nnore of 
10. . the perforated tubulars; arid 

radially expanding and piasticaHy deforming the solid tubular liners within the 
interior of one or mors of the perforated tubulars to fluidiciy seal at least some of the 
radial passages of the perforated tubulars. 

■ 

15 9. A system for isolating a. first subterranean zone from a second subterranean 
zone in a weilbore» comprising: 

means for positioning one or more solid tutHJiars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial (ttiss^ies within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 

■ • 

tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; 
25 means for {xeventing tlie passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to ttie primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
orrrkHBofthepertbratedhjbuteirs; and 
30 means for radially expanding and plastically defonming the solid tubular liners 

■ 

within the interior of one or more of the perforated tubulars to fluidiciy seal at least 
some of the ladial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
* weltt)ore. at least a portion of the welltxm including a casing, comprising; 

means for positioning one or more solid tubulars ^thin the weilbora; 
nraans for positioning one or mote perforated titulars each Including one or 
5 more radial passages within the weiitxm, the perforated tubulars traversirHB the 
producing subterranean zone; 

means for radiaBy expanding at least one of the solid tubulars and the 
perforated tubulars witNn the weilbora; 

means for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subtenraneah zone within the wellbors; 

means for fluididy coupling at least one of the perforated tubulars with thei 
produdng subterranean zone; . 
15 means for positioning one or more solid tubular liners within the interior of one 

or more off the perforated tudxilars; and 

■ ■ 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial.passages of the perforated tubulars. 

20 

11. An e^paratus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
nrme external seals; 

25 one or more perforated tubular members each induding radial passages 

coupled to the solid tubular rrrnnbers; and 

a searmg material coupled to at least some of the perforated tubular members 
for sealing at least some of the ladia! passages oS the perforated tubular memt)ers: and 

a shoe coupled to the zonal isolation a88eml)iy. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zone In a weDbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterrarman zone; 
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positioning one or itme perforated tubulars each including one or more radial 
passages within the welibprOt the perforated tubulars traversing the second 
sutrterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 vtfithin the welibore; 

« 

fiuididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtananean zone within the wellfapre external to the primary solid tubulars and 
perforated tubulars; 

« 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

irijecting a hardenable fiuidic sealing material Into Bie sealed anrujlar regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13» A method of extracting materials from a producing subterranean zone in a 
w6libore» at least a portion of the welibore including a cteing, comprising; 
positioning one or more solid tubulars within the welibore; 
posiHoning one or mora perforated tubulars eadh including one or more radial 
passages within the welibore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wdlbore; 

fluidicly coupling the solid tubulars with the casing; 
lluidiciy coupling the perforated tubulars vvith the solid tubulars^ 
25 fiuldicty isolatir^ the producing subterranean zone from at least one other 

subterranean 2one within the welibore; 

fiuldicly coupling at least one of the perforated tubulars with the producing 
subtenranean zone; 

seating off an annular region within at least one of the perforated tubulars; and 
30 ir^ecting a hardenabte fiuidic sealing matertei Into the sealed annular regions of 

the perforated tubtriars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second sulyterranean , 
2»!ne in a wettxm, comprising: . ^ 

means for positioning one or more solid tubulars within ttw welltnre. the solid 
tulMiiare traversing the first sutitenanean zone; 

4 

5 nieans for positioning one or inore perforated tulHiiars each including one or 

more radial passages wtthin the weWMxe, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubidare and perforated 
tubulars wHhin the weHbore; 
10 means for fluldiciy coupling the perforated tubuiare and the sdid tubuiars; 

means for preventing ttw passage of fluids frorn the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region v^in at least one of the perforated 
15 tubulars; and 

means for ir^'ectlng a hardenabte fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

4 

20 IS. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the weiibore including a casing, comprising: 

means for positipning one or more solid tubuiars within the welfoore; 

means for positioning one or more perforated tubuiare each including one or 
more radial passages within the wellbore. the perforated tubuiare traversing the 
25 ' producing subtsnaneem zone; . 

means for radially expanding at least one of the soHd tubuiare and the 
perforated tubidare within the wellbore; 

means for fliMdy coupling the solid tubuiare with the casing; 

means for fluldiciy coupRrig the perforated tubuiare with the solid tubuiare: 
do means for fluididy isolating the producing subienmean zone from at I 

other subtenanean zone within the weiibore: 

means for fluididy coupling at least one of the perforated tubuiare with the 
producing subterranean zone: 

■ 
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means for sealing Offf an annular region within at least one of the perforated 
tut)uiars; and 

means for injectir^ a hahJenabie fluidic sealing material Into the sealed annular 
regions of the perfoiated tubulars to seal off at least some of the radial passages of the 
S perforated tubulars. 

1 6. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprisir^: 
10 . one or rnora solid tubular rnernbers, each sdM tubular member i^ 
more external seate; 

one or more perforated tubular menit)ers coupled to the solid tubular members; 

and 

ft 

a shoe coupled to the zonal isolation assembly; 
IS wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfonned witNn the wellbore; and 

wherein at least one of the perforated tubular rr^mbers are radially expanded 
into intimate contact with the subterranean forrhatlon. 

i 

:K) 17. The apparatus of daim 16» wherein the perforated tubular members that are 

ft 

radially expanded into intimate contect with the subterranean formation compress the 
subterranean formation. , 

V 

18. A method of isolating a first subterranean zone from a second subterranean 

' • ' . ' ■ 

25 zone in a wellbore, comprising: 

positioning one or mors solid tiA^lars within the wellbors, the solid tubulars 
traversing the first subterranean s)rie; 

■ 

positioning one or more perforated tubulars within the wellbore each including 
one or more radtel passages, the perforated tubulars traversing the seqond 
30 subterranean »ne; 

radially expanding at least one of the prtafnary solid tubulars and perforated 
tubulars within the wellt>ore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subtonranean zone; 
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fluididy coupling the perforated tut)i4ars and the solid tutMJlars; and 
prevent^g the passage of fluids from the first sut>lenanean zone to the second 

subtenanean zone within the welfbore external to the soOd tubulm and perforated 

tubulars. 

ft 

ia The method of daim 18, wherein the perforated tubulars that are radially 
expanded into inlirnate contact with the second subtenranean zone compress the 
second subterranean zorte. 

20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart)ons from the second subtenanean 
zone. ^ 

21. The method of daim 18, further comprising vibrating the second subterranean 
zone to dean ttie radial passages of the perfbrated tubiriars that are radiaily expanded 
into intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising applying an impi^ive load to the 
perforated tubulars that are radiaily expanded into intirnate conlad with the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

23. A method of extracting materials from a produdng subterranean sme in a 
weilbore, at least a portion of the wellbore induding a.casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positiohing one or more perforated tubulars VMthin the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
siMiterranean zone; 

radiaily expanding at least one of the solid tubulars and the perforated tubulars 
within the wialibore; 

radially expanding at least one of the perforated tubulars into intimate contad 
with the produdng subtenranean zone; 

fluididy ooupiir^ the solid tubulars with the casir^; 

fluididy coupling the perforated tubulars with the sdid tubulars; 
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flukUdy isoidting the producing sulileiTanean zone from at least one other 
subterranean zone within the welltxxe: and 

fluididy coupling at least one of the perforated tutHitars with the producing 
subteiranean zone. 

e 

24. The method ef daim 23. wherein the perforated tubulars that are radiaMy 
expanded into intimate oontad with the producing eubtenranean zone compress the 
producing subterranean zone. 



10 25. The mettod <rf daim 23, further comprising vitmting the producing 
subterranean zone to increase the rate of rsoovery of hydrocarbons from the producing 
subterranean zone. 

26. The mettiod of daim 23. further comprising vibrating the produdng 
15 subtenanaan zone to dean the radial passages of the perforated tubulars that are 

radiaiiy expanded into intimate contad with the produdng subtenranean zone. 

27. The method of daim 23. further comprising applying an impulsive load to the 
perforated tubulars that are radially e)qpanded into iritimate contact with the produdng 

20 subtenanean zone to increase the rate of recovery of hydrocart>ons from the produdng 
subtertariean zone. 

28. A system for isolating a first subterranean zone from a second subtenranean 
zone In a wellbore, comprising: 

25 means for positioning one or more sdid tubulars within the wellbore, the solid 

fajbuiars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each, 
induding one or mom radial passages, the perforated tubulara traversir^ the second 
subtenranean zone; 

30 means for radiaiiy expanding at least one of the sdid tubulars and perforated 

tubulars within the welibora; 

means for radially expanding at least one of the perforated tubulara into intimate 
contad with the second subtenranean zone; 

means for fluididy coupKng the perforated tubulara and the solid tubutera; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wcttboie extenoai to the solid tubulars and 
perforated tutHilars. 

5 29. The systmn of daim 2B, wherein the means for radiaiiy expanding at least one 
of the perforated tubulars into intimate contact with the second subtenanean zone 
comprises means for corrvressing the second subterranean zone. . 

30. The system of daim 28, further ccmpfising means for vamting the second 

• * 

10 subterranean zone to increase the; rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subtenanean zone to dedn the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate oonted with the seoond subtenanean zone. 

* 

32. The system of daim 28, further comprising means tor applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subtenranean zone to increase the rate of recovery of hydrocarbons from the 

20 seoond subterranean zone. 

33. A systm for extracting materials from a produdng subtenanean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tobulars within the wellbore; 
25 means for positioning one or nrare perforated 

including one or more radial openings, the perforated tutMJiars traversing the produdng 

■ 

subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tobulars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars Into intimate 

contad with the produdng subterranean aK)ne: 

means for fkJidldy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tobulars wim the sdid tobulars; 

means for fluididy isoteting the produdng subtenanean zone from at least one 
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other subterranean zone Mrithin the milbore; and 

means for fluididy boupling at least one of the perforated tubulars with the 
producing sutkenanean zone. 

5. 34. The system of daim 33, wherein the means for ladlaily expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranem zone 
oornprises nrieans for comprsssing the producing subterranean zone. 

35. The system of dara 33, further comprising means for vibrating the produdng 
1 0 * subterranean zone to increase the rate of recovery of hydrocarbons from the produqing 

subterranean zone. 

36. The system of daim 33, further comfnising means for vibrating the produdng 
subterrariean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contect vnlh the produdng subterranean zone. 

« 

• > 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contect with the 
producing subterranean zone to incrsase the rate of recovery of hydrocarbons from the 

20 produdng subtenranean zone. 

» 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a weilbore that traverses a 
subterranean fonnation and indudes a perforated weilbore casing, comprising: 
25 one or more solid tobular members, each solid tubular member Induding one or 

more external seals; 

one or more perforated tubular members coupled to the soM tubuter members; 

and 

a shoe ooupted to the zonal isolation assembly; 
30 vvherein at least one ofthe solid tubular members and the perforated tubular 

members are fonmed by a radial expansion procees performed within the weilbore; and 

wherein at least one of the perforated tubular nnembers are radially expanded 
into intimate contact with the perforated welltxm casing. 



83 



39. The appiaiBtus of daim 38, wherein the perforated tubular members that are 
radially expanded into Intimate contact with the perforated casing compress the 
subterranean fbrmation. 

5 40. A method of Isolating a first subtenanean 2&Dne from a second subterranean 
2one in a wellbore that includes a perforated casing that traverses the second 
subten^nean zorte, corT^:>rising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or nnore perforated tubUlar^ within the wellbore each including 

one or more radial passages, the perftrated tubulars traversing the second 
sutrterranean zone; 

s 

radtaOy expanding at least one of the primary solid tubulars and perforated 
tubulars vinthin the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

^ ■ 

with ttie perforated casing; 

fluidldy coupling the perfbrated tubulars and the solid 

preventing the passage of fluids from the first subtenanean zone to ttie second 
subterranean zone within the wellbors extemal to the solid tubulars and perforated 
20 tubulars* 

41. The method of dalm 40. wherein the perforated tubulars that are radially 
expanded into Intimate contact with the perforated casing oompr^ the second 
subtenrar>ean zcme. 

25 

42. The method of daim 40. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarborts firom the second subtenranean 
zone. 

30 43. The mettiod of daim 40, further comprising vibrating ttie second subterranean 
zone to dean ttie rskJjal passages of the perforated tubulars ttiat are radially expanded 
into infinriate oontad ttie perforated casing. 

44. The method of daim 40, tiirther comprising applyirig an impulsive load to the 

94 
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perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocart)ons fronpi the second subtenranedn 
zone. 

5 45> A method of extracting materials from a produdr^ subtenanean zone in a 
weHtxxe, at least a portion of the weiilbore including a casing and a perforated ca^rtg 
that traverses the producing subterranean zone, comprising; 

posittoning one or more solid tubulars within the wellbore; . 
positioning one or more perforafed tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subtenranean zone; 

radiaily expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expandbig at least one of the perforated tubulars into intimate conted . 

' * * ' • 

IS with the perforated casing; 

fiuidicly coupling the solid tubulare with the casing; 
fiuldldy coupling the perforated tubulars with the solid tubulars; 
fluididy Isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; and 
20 fluididy ccHipling at least one of the perforated tutHJiars with the producing 

subtenanean zone. 

i 

46. The method of daim 45, wherein the perforated tubulare that are radially 
expanded into intimate oontect with the perforated casing compress the produdng 

25 subtenanean zone. 

* 

■ « 

47. The method of daim 45, further comprising vibrating' the produdng . 
subtenanean zone to iricrease the rate of recovery of hydrocart>ori8 from the produdng 
subtenanean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subtenanean zone to dean ttie radial passages of the perforated tubulare that are 
radially expanded Into intimate oontad with the perforated casing. 

t * 

V t 
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49; the method of datm 45« further comprising applying an impulsive load to the 
perforated tutHilars that are FEdialiy expanded into intimate contact with the perforated 
tubulars to increcee the rate of recovery of hydrocart)ons from the produdr^. 

■ 

sul)terranean zone. 

5 

50. A system for teolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, omnprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
10 . tubtriars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including cm or more radial passages, the perforated tubulars traversing the secorid 
subterranean zone: 

means for radiatiy expanding at least one of the solid tubulars and perforated 
IS tubulars within the weltt>ore; 

means for;radially expanding at least one of the perforated tubjulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perfbreted tubulare and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubuiare. 

* 

51. The system of daim 50, vvherein the means for radially expanding at least one 
erf the perforated tubulare into intimate contact with the perforated casing comprises 

25 means for compressing the seoond subterranean zone. 

52. The system of daim 50, further comprising' means for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean mm. 

30 

♦ 

53. The system of daim 50, further comprising means for vibrating the second 
subtenanean zone to dean the radial passages of the perforated tubulare that are 
radially expanded into intimate conted with the perforated casing. 

■ 

■ 
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54. The system, of daim SO, further comprising means for applying an impulsive 
load to the perforated tubulm that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the secorxJ 
subterrariean zone. 

5 

55. A system for extracting matsrials from a producing subterranean zone in a 
w^boTB, at least a portion of the yvellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more soPid tubulars within the welttxro; 
10 means for positionir^ one or more perforated tiibuters within the welK>ore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subtorraneah zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wiriibore; 
15 means for radially expandirtg at least one of the perforated tubulars into intimate 

cmtact with the perforated casing; 

means for fluididy coupling the sdM tubulars with the casing; 

nrmans for fluididy coupling the perforated tubulars wtlh the soDd tubulars; 

nneans for fluididy isoiatirtg the producing subterranean zone from at least one 
20 other subterranean zone within the wellt)ore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtetianean zone. 

56. The system of daim 55, virtierein the means for radially expanding at least one 
25 of ttie perforated tubulars Into intimate contad with the perforated casing comprises 

means for compressing the produdng subterranean zone. 

57. The system of daim 55, further oomprisirig means for vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocarbons.^rom the produdng 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate obntad with the perforated casing. 



59* The system of daim 55, furtter comprising means for appfying an incisive 
load to the perforated tubulars that are radially expanded irito intimate contact with the 
perforated casing to increase the rale of recovery of hydrocartions from the producing 
5 8ut)tenanean zone. 

60. An apparatus, comprising: 

a zonal isolation assemt^ con^rising: 

one or more solid tubular members, each solid tubular member including one or 
10 mors external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 mend)er8;and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular mismbers and the perforated tid>ular 
members are fonrned by a radial expansion process perfonmed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial e4)ansion process 
20 perfomied within the wellbore. 

1 m 

61 . A method of isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

< 

positioning one or more solid tubulars v^in the wellbore. the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or niore perforated tubulars each including one or rnxm radial 
passages within thQ welibore, the perforated tubMlars traversing the second 
subtsrranean zone; 

4 

radially expandng at toad ohjB of the aolid tubulars and perforated tubulars 
30 within the vvelibore; ' 

fiuldicly coupling the perforated tubulars and the primary solid tubulars: 
preventing the passage of fluids from the first subterranean zone to the secmd 
subterranean zone within the wellbore external to the primary soUd tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular biers within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the peffbrated tijt)ular liners within 
the interior of one or more of the perforated tubulars. 

5 

62. A method of extracting materials from a producing suUerranean 2one In a 
welibore, at least a portion of the weilbore including a casing, comprising; 

positioning one or more solid tubulars within the welibore; 

positioning one or more perforated tubulars each including one or more radial' 
10 passages within the weilbore, the perforated tubulars traversing the producing 
subtenrslnean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 

fluldidy coupling the solid tubulars with ttie casing; 
15 fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isoiatir^ ttie produdng subtenanean zone from at least one other 
subterranean zone within the weilbore; 

fluMIc^ coupling at least one of the perforated ttdHilars with the produdr^ 
subterrariean »>ne: 

20 positioning one or nfx>re perforated tubular Hners within the viterior of one or 

OKxe of the perforated tutKilars; and 

radially expanding and plasUcaiiy deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprisinigi: 

means for positioning one or more solid tubulars within the weilbore, the solid . 
tutnjiars traversing the first subterranean nne; 

means for positioning one or more perforated tubulars each hduding one or 
30 more radiai passages virithin the weilbore, the perforated tubulars traversing the second 
subtenranean zone; 

. means for radially exparKting at least one of the sdid tukHilars and perforated 
tubulars within the welltxm; 

means for fluididy coupling the perforated tubulars and tto sdid tubulars; 
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means for preventing the passage of fluids from the first sutiterranean zone to 
the secorvd subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tulMJiars; 

means for positioninig one or more perforated tubular liners within the interior of 
or)e or more of the perforated tubulars; and 

means for radially expanding and ptasticaily deforniing the perforated tubular 
liners within the interior of one or more of the perforated tubutars. 

64. A system for exbracOng materials from a (mdudng subtenaneftn zone in a 
wellboret at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

nfieans for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tobulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubutars and the 
perforate tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for flutdidy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

w 

means for fluididy coupling at least one of the , perforated tubulars with the 
produdng subtenanean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforatBd tubulars; and 

means for radially expanding and plastically defonming the perforated tidiular 

liners within the interior of one or mora of the perforated tubulars. 

■ 

65. An apparatus, comprising: 

a zonal isdation assembly oompridng: 

one or more solid tubuter members, each sdid tubular member induding one or 
more external seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubuter members; and 

one or more one-way valves for controllably fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to the zmal isolation assembly; 

. wherein at least one of the solid hjtHJiar members and the perforated tubular 
members are formed by a radial expansion process performed within the wetlbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a weHbore* comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the fbst sutiterranean mne; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expandbig at least one of the spHd tubulars and perforated tubulars 
within the wrtbors; . . 
15 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the fffst subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a weilbore having a plurality of producing 
subtenranean zones, at least a portion of the weHtaore Including a casing, comprising; 

positioning one or mors solid tubulars within the weilbore; 
25 positioning two or more perforated tubulars each indudirig one or more radial 

passages within the welB)ore, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibors; 
30 fluididy coining the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at ieast one other 
subterranean zone wHMn the weilbore; 

fluididy coupling at least one of the perforated tubulars v^th the produdng 
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subtenanean zone; * 

preventing fluids from passing from one of the producing zones ttiat has not 
been depleted to one of ttie producing zones that has been depleted. 

* * 

68. A system for teolating a first subtenanean zorte from a second subtenanean 
zone having a plurality of producing zones in a welttxxe, comprising: 

means for positioning one or more solid tulMilars witiiin tite.weliiiorB, the solid 

■ 

tubulars traversing the first subterranean zone; 

means for positioning one or niore perforated tubulars each including one or 
more radial passages wItNn the weUbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbors; 

means for fluidicly coupling the perfmrted tubulars and the solid tubuters; 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the weilbore external to the primary soHd tubulars 
and perforated tubulars; 

means for positiorting one or more perfbraled hitxjiar liners within the interior of 
one or more (rf the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones ttiat 
has not been depteted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a weilbore, at least a portion of the weilbore indiKling a casmg, comprising; 

means for positioning one or more solid tubulars wHNn the weHbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wrtlbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubuters and the 
perforated tubulars vvithin the weilbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforated tubulars with the solid tubulars: 

means lor fluidiciy isolating the producing subtenanean zone from at least one 

* 

other subterranean zone within the welll)ore; 
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means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or mora perforated tubular lirters wittiin the interior of 
one ornrKm of the perforated tubuiars; ^ 
5 means for preventing fluids from passing ftorh one of the .producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for exuding geothermal energy from a subtenranean fomnatlon 
containing a source of geothermai energyi comprising: 

10 a zonal isolation assembly positioned WitNn the subtenranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
mora extemal seals; 

one or more perforated tubular members each including radial passag^. 
IS coupled to the solid tubular members; and 

one or more perforated tubular liners each indudirig one or more radial 
passages cou^ to the interior surfaces of one or nK>re of the perforated tubular 
members; arKl 

a shoe coupled to the zonai isolation as8emt>ly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

membisrs are formed by a radial expansion process perfonmed within the wellbore. 

71. A method of isolating a first subterranean zone from a second subtenranean 
zone Including a source of geothermal energy in a wellbore, comprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or riKm perforated tubulars each including one or rnore radial, 
passages within the wellbore, the perforated tubulars traversing the second 

• * 

subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from ttie first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
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perforated tubiriars; and 

positionhg oro or more perforated tubular lirws within the interior of one or 
nrxTO (rf the perforated tubulars; and 

radiaHy expanding and plastically defomiing the perforated tubular liners within 
5 the Interior of one wrnore of the perforated tubidar$. 

72. A method of extracting geothermai energy from a subterranaan geothemial 
zone in a wellborn, at least a portion of the weDbore including a casing, comprising: 

positioning one or more solid tubuiars within the wellbore; 
10 ^ positioning one or more perforated tubulare each including one or wore radial 

passage within the wellbore, the perforated tubuiars traversing the subterranean 
geothmnal zone; 

radially expanding at least one of the solid tubulare and the perforated tubuiars 
within the wellbore; 
15 fluididy coupling the solid tubulare with the casing; 

fluldidy toupHng the perforated tubulere with the solid tubulare; 
fluididy isolating the siAterranean gebthenmal zone from at least one other 
subterranean zone within the wsllbore; and 

fluididy coi^ling at least one of the perforated tubulare with the subterranean 
20 geothermai zone. 

73. A system for isolating a first subtenranean zone from a second gctothermal 
subtenBneah zone In a wellbore, comprising: 

means for positioning one or more solid tubulare within the wellbore, the solid 
25 tubulare travereing the first subterranean zone; 

means for positioning one or more perforated tubulare each induding one or 
more radial passages within the wellbore, the perforeted tubulare travereing the second 
geothennal subterranean zorie; 

means for radially expanding at least one of the solid tubulare and perforated 
30 tubulare wrtthin the wellbore; 

noeans for fluididy coupling the perforated tubulare and the solid tubulare; and 
means for preventing tiie passage of fluids from the firet subterranean zone to 
the second geothermai subterranean zone within the wellbore extamal to the primary 
solid tubulare and perforated tubuiars. 
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74.. A system for axirading geothermai energy from a subterranean geothermal 
zone in a weilbore, at Idast a portion of tiie wellbord inducfing a casing, comprising; 

■ 

5 rneans for positionliig one or nndre solM tubulars with^ 

means for positioning, one or more perforated tuixilars each including one or 
more radial passages within the wellbpre, the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at, least one of the solid tubulars and the 
10 perforated tubulars within the wsilbore; 

means for fluidlc^ coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the subterranean geothennai zone from at least one 
other subterranean zone within the. welibore; and 
IS means for fluidicly ooupiirig at teast one of the perforated tubulars with the 

subtenanean geothennai zone. 

m 

75. An apparatus, OHnprlsing: 

a zonai isolation assembly comprising: 
20 one or rttore solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular memt>erB each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at teast one of the solid tubuter memt>ers and the perforated tubular 

members are formed by a radial expansion process performed within the weltbora; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellborei 



30 



76. A method of isolating a first subtenanean zone from a second subterranean 
zone in a welibore, comprising: 

positioning one or more solid tubutars within the weHbore, ttie soHd tubulars 
traversing the first subterranean 2bne; 
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positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 

« 

subterranran zone; 

radiaUy expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the weKbwe; 

fiuididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; arKl 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars l>y forther radial expansion of the perforated tubulars within the weilbors. 

77. A nrathod of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the wellbore including a casing, comprising; 
IS positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each indixJIng 

« 

one or more radial passages, the perforated tubulars traversing the producing 
subterrartean zone; 

radially expanding at teast one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fkjidldy coupling the solid tubulars with the casing; 
fiuidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; 
25 fluididy coupling at least one of the perforated tubulars with the producing 

subterranean zone; * 

monitoring the operating temperatures, pressures, and flow rates within one or 
mora df the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the weilbors. 

78* A system for isolating a first subtenranean zone finom a second subtenanean 
zone in a wellbora, conq>rising: 

■ 
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rmans for positioning one or more solid tubulars within the wellbCKe, the sofid 
tubulars traversing the first subterranean zone; 

means for positicming one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
S subterranean zone; 

misans for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenanean zone to 
10 the seooTKl subterranean zone within the wetlbors extemsd to the solid tutHJlars dnd 
perforated tutnilars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for exbacling materials from a producing subterranean zone in a 
wellborep at least a portion of ttie weltbore including a casing^ comprising; 

means for positioning one or more sold tubulars witNn the welltXMne; 

means for positioning one or more perfbratsd tidHJlars within the wellbore each 
20 including one or more radial passages, tiie perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for fluididy coupling the perforated tubulars wifli the solid tubulars; 

means for fluididy Isolating: the produdng sut>tenanean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 
30 means for cleaning materials from the radial passages of at least one of tlie perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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